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STREET  LIGHTING  EQUIPMENT 


The  Cutter  ornamental  one  light  posts  with  Sol-Lux 
tops  offer  a  pleasing  combination  of  artistic  design 
’  with  maximum  illuminating  efficiency.  Equally  neces¬ 
sary  for  village  or  metropolis. 

Cutter  street  hoods  with  Holophane  refractors.  Cutter  ma^t 
arms  and  cutout  pulleys  are  parts  of  our  complete  line  of 
modem  street  lighting  equipment. 

‘The  Cutter  Way”  f*  “The  Best  Way’ 

of  using  Mazda  “C”  Lamps  for  street  illumination. 
Note  the  handsome  Arcadian  standard,  one  of 
several  t3rpes  designed  to  meet  the  most  exacting 
requirements  of  service  and  appearance. 


R«dUI  Bowl  Street 
Hood  with  Holo* 
phaiif  Refrmetor 


Our  Illuminating  and  Sales  Engineers  will 
co-operate  with  you  in  planning  the 
most  modem  street  lighting  sys¬ 
tem  for  your  community. 


■ .. 


George  Cutter  Company  * 


Arcadian  Post 


Manufacturers  of  Electrical  Lighting 
Fixtures  and  Distributing  Apparatus 

South  Bend,  Ind. 

23  East  Jacicson  Boulevard,  CHICAGO  30  Church  Street,  NtVV  ^  ORK 
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The  Red  Bands  of 
Howell  Are  Your 
Surety  of  Motor 
Performance 


Every  time  you  see  a  Howell  Motor  you 
will  see  the  red  bands  on  the  ends  of  the 
housing.  They  are  the  visible  evidence 
of  our  determination  to  keep  faith  with 
Howell  users  in  every  corner  of  the 
world — they  are  your  surety  of  motor 
performance. 

This  will  serve  as  your  guarantee — your 
assurance  that  you  will  always  get  from 
your  Howell  just  the  kind  of  dependable 
service  you  would  expect  from  a  sturdy, 
correctly  designed,  time-tried,  long-liv^ 
electric  motor. 


Size 

One  to  One  Hundred 
Horse  Power 

Write  or  Wire  Your  Requirements 


HOWELL  ELECTRIC  MOTORS  CO. 

HOWELL.  MICHIGAN 


Pacific  Coast  Representatives: 
Garland>Aff<fiter  Eninneering  Company; 
Seattle,  Los  Angeles,  San  Francisco 
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Not  only  have  new  records  in  high  voltage  transmiasion  been  achieved  in  the  Weat  and 
from  here  paaaed  into  more  general  uae  elaewhere,  but  the  Weat  haa  contributed  aa  well  valu¬ 
able  reaearch  in  high  voltage  and  high  frequency  phenomena  which  in  large  meaaure  have  made 
poaaible  the  aending  of  radio  meaaagea  acroaa  oceana  and  continenta,  a  factor  which  played  ao  impor¬ 
tant  a  part  in  the  war.  The  high  voltage  laboratory  of  the  Federal  Telegraph  Company  at  Palo  Alto, 
California,  more  detailed  picturea  of  which  appear  elaewhere  in  thia  iaaue,  haa  been  the  acene  of 
the  moat  important  experimental  work  along  theae  linea — and  it  ia  here  that  queationa  of  yet  higher 
tenaion  tranamiaaion  of  vaat  importance  to  radio  telegrraphy  are  now  being  atudied.  The  picture 
reproduced  above  ahowa  a  corona  and  flaahover  on  a  37  in.  porcelain  pedeatal  (atandard  110,000  volt 
inaulator  for  60  cycle  work)  equipped  with  a  corona  ahield  at  234,000  volta  and  51,000  cyclea  per 
aecond.  Preaent  indicationa  are  that  the  formation  of  the  corona  at  very  high  voltagea  will  limit 
the  tenaion  at  which  tranamiaaion  ia  practicable.  A  high  frequency  exaggeratea  the  effect  with  the 
intereating  reault  of  a  audden  drop  in  the  voltage  when  the  corona  ia  formed.  Aa  a  reault  of  theae 
experimenta  a  modified  type  of  inaulator  better  auited  to  withatand  high  frequency  and  high  voltage 
conditiona  haa  already  been  developed  and  further  reaulta  of  practical  value  to  the  electrical  indua- 
try  are  daily  developing. 
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In  the  pocket  of  a  dead  American  boy 
was  found  the  following  pledge.  It  was 
a  creed  to  die  by  —  in  these  times  of 
peace  it  is  a  creed  to  live. 


To  base  my  expectations  of  reward  on  a  soiid  foundation 
of  service  rendered;  to  be  willing  to  pay  the  price  of 
success  in  honest  effort.  To  look  upon  my  work  as  an 

opportunity  to  be  seised  with  Joy  and  made  the  most  of. 

and  not  as  a  painful  drudgery  to  be  reluctantly  endured. 

4  To  remember  that  success  lies  within  myself,  in  my  own 
brain,  my  own  ambition,  my  own  courage  and  determination. 
To  expect  difficulties,  and  to  force  my  way  through  them ;  to 
turn  hard  experience  into  capital  for  future  struggles. 

q  To  believe  in  my  proposition,  heart  and  soul;  to  carry  an 

air  of  optimism  in  the  presence  of  those  I  meet;  to  dispel  ill 

temper  with  cheerfulness,  kill  doubts  with  a  strong  convic¬ 
tion,  and  reduce  active  friction  with  an  agreeable  personality. 

4  To  make  a  study  of  my  business,  to  know  my  profession  in 
every  detail,  to  mix  brains  with  my  efforts,  and  to  use  sjrs- 
tem  and  method  in  my  work.  To  find  time  to  do  every  need¬ 
ful  thing  by  never  letting  time  find  me  doing  nothing.  To 
hoard  days  as  a  miser  hoards  dollars;  to  make  every  hour 
bring  dividends,  increased  knowledge  or  healthful  recreation. 

4  To  keep  my  future  unmortgaged  with  debts;  to  save  as 
well  as  earn.  To  ent  out  expensive  amusements  until  1  can 
afford  them.  To  steer  clear  of  dissipation  and  guard  my 
health  of  body  and  peace  of  mfaid  as  a  most  precious  stock 
in  trade. 

q  Finally,  to  take  a  good  grip  on  the  joys  of  life;  to  play 
the  game  like  a  man;  to  fight  against  nothing  so  hard  as  my 
own  weakness,  and  to  grow  in  strength,  a  gentleman,  a 
Christian. 

^  “So  I  may  be  courteous  to  men,  faithful  to  friends,  true 
to  my  God,  a  fragrance  bt  the  path  I  trod.” 


The  I'emarkable  utterances  of  R.  H.  Ballard 
appearing  elsewhere  in  this  issue  should  command 

New  Mevimiire  thoughtful  attention  of  all 

4  f  •  I  branches  of  the  industry.  The 

to  the  Electrical  -  •  u  j  xu 

I  ,  ,  year  of  years  is  ahead  for  the 

n  us  ry  electrical  industry  in  the  West. 

Indeed  the  whole  world,  in  these  days  of  gigantic 
readjustment,  must  feel  the  invigorating  stimulus 
of  the  method  electrical  in  the  immediate  years 
ahead.  Information  concerning  the  high  ethical 
standards  of  this  great  industry  and  what  it  is  today 
accomplishing  for  the  upbuilding  of  the  West  must 
be  made  to  pass  out  to  the  public  through  every 
known  channel  of  expression.  The  contractor-dealer 
in  his  contact  with  the  public  has  an  unusually  direct 
avenue  of  approach.  Here,  then,  is  a  real  service 
open  to  him,  and  we  believe  that  through  this  .vital 
channel  of  expression  the  manufacturer,  the  jobber, 


the  central  station,  and  indeed  the  contractor-dealer 
himself  will  profit — for  in  an  enlightened  public  sen¬ 
timent  lies  the  real  hope  for  the  gi*eater  utility  serv¬ 
ice  of  the  immediate  future. 


The  approaching  convention  of  the  Northwest 
Electric  Light  &  Power  Association,  which  is  to  con- 
T^T  XU  X  i:’!  X  •  vene  at  Seattle  Sept.  10-12, 1919, 
is  already  engaging  the  atten- 
Light  and  Power  electrical 

ssocia  ion  'industry  throughout  the  West. 

It  is  quite  g  merally  recognized  that  the  Northwest 
has  ever  proven  a  leader  in  the  solution  of  many  of 
the  problems  that  have  peiqilexed  the  great  electric 
power  industry  west  of  the  Rocky  Mountains.  It  is 
for  this  reason  that  the  forthcoming  convention  is 
being  recognized  as  one  of  great  importance  and 
already  reservations  are  being  made,  through  the 
Journal  of  Electricity  in  San  Francisco,  looking 
toward  the  planning  of  a  special  car  for  those  who 
would  journey  northward  to  this  convention  the  mid¬ 
dle  of  September. 

It  is  believed  that  the  high  quality  of  papers 
that  are  being  prepared  and  the  excellent  leadership 
under  which  the  convention  is  being  planned  this 
year  call  for  hearty  support  from  all  quarters  of  the 
West.  Men  prominent  in  the  industry  from  prac¬ 
tically  every  power  center  west  of  the  Rockies  will 
be  in  attendance  and  we  confidently  predict  they  will 
not  be  disappointed  in  the  resulting  good  acquired 
from  attendance  at  these  sessions. 


It  is  well,  at  this  season  of  the  year  when  engi¬ 
neering  societies  are  planning  activities  for  the  new 
,  year,  that  a  brief  statement  be 

^me  Problems  problems 

Confronting  confront  the  engineer. 

Engineers  gi-avest  problems  is 

that  of  defining  the  status  of  the  engineer  himself 
and  formulating  a  vision  for  his  future  activities. 
Practically  all  of  the  national  engineering  societies 
are  giving  attention  to  this  important  subject 
through  committees  on  aims  and  organization.  The 
consensus  of  opinion  seems  to  be  that  the  closest 
cooperation  should  be  encouraged  among  local  and 
national  engineering  organizations.  This  coopera¬ 
tion  should  be  of  such  a  wholesome  nature  as  to 
broaden  the  outlook  of  the  engineering  profession 
and  encourage  the  engineer  to  take  a  more  active 
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part  in  the  political  and  civic  affairs  of  the  commun¬ 
ity  of  which  he  is  a  part. 

Some  of  these  political  and  civic  duties  ahead 
affect  very  particularly  the  present  status  of  the 
electrical  engineer.  The  water  power  problem  and 
the  electrification  of  railways  are  daily  assuming 
newer  and  higher  responsibilities  in  the  affairs  of 
our  national  economic  life.  Already  the  brightest 
brains  are  engaged  in  an  attempt  to  solve  these  prob¬ 
lems  and  it  is  believed  that  the  intensive  study  of 
these  questions  on  the  part  of  great  national  bodies, 
such  as  the  National  Electric  Light  Association  and 
groups  of  engineers  of  highly  specialized  training, 
similar  to  that  undertaken  by  the  San  Francisco  Sec¬ 
tion  of  the  American  Institute  of  Electrical  Engi¬ 
neers — outlined  at  some  length  elsewhere  in  this 
issue  —  must  of  their  very  weight  bear  fruit  in 
abundance. 


Water  supply  in  municipalities  of  the  West  has 
long  been  known  to  be  inadequate  in  many  of  the 
larger  communities.  Before  the 
The  Shortage  present  season  is  over  unques- 
of  Water  tionably  the  people  generally  will 

consider  most  seriously  the  en¬ 
larging  of  storage  facilities  in  many  quarters. 

California  this  year  is  experiencing  a  shortage 
of  water  for  power  and  irrigation  that  has  in  some 
localities  not  been  felt  for  many  years.  Citizens  of 
California  are  gratified  that  much  of  the  fruit  and 
intensively  cultivated  areas  are  not  suffering,  due  to 
superbly  designed  electrical  pumping  facilities.  But 
the  lesson  of  w’ater  shortage  should  make  all  consider 
the  seriousness  of  the  situation.  In  easterm  Wash¬ 
ington,  Idaho  and  westeni  Montana,  the  condition  of 
affairs  is  vitally  distressing  and  it  is  to  be  hoped  that 
another  such  season  in  these  newer  communities  will 
see  carefully  planned  storage  facilities  adequate  to 
tide  over  such  a  situation  as  experienced  this  year. 


In  the  May  15th  issue  of  the  Journal  of  Elec¬ 
tricity,  the  possible  issuance  of  a  code  of  ethics  for 
public  utility  practice  by  the 
The  Code  Bur'eau  of  Standards  was  edi- 

of  Ethics  torially  discussed  and  condemned 

as  an  infringement  of  the  prov¬ 
ince  now  ably  cared  for  by  the  State  Railroad  and 
Public  Utility  Regulating  Commissions.  Such  ques¬ 
tions,  it  was  felt,  could  be  handled  more  intelligently 
by  those  in  immediate  contact  with  the  local  situa¬ 
tion.  On  page  57  of  this  issue  appears  a  communica¬ 
tion  from  Dr.  E.  B.  Rosa,  chief  physicist  of  the 
Bureau  of  Standards,  in  which  he  denies  the  inten¬ 
tion  by  that  or-ganization  of  the  formation  of  such  a 
code  and  further  states  that  in  no  way  does  his 
bureau  intend  to  interfere  with  rate  regulation  from 
above. 

Journal  of  Electricity  is  pleased  to  find,  there¬ 
fore,  that  the  former  editorial  of  May  15th  appears 
to  have  been  unnecessary  and  that  the  Bureau  of 
Standards  is  not  contcfmplating  this  extension  of  its 
work. 


The  further  question  of  the  National  Electrical 
Safety  Code  and  its  application  to  Western  condi¬ 
tions  is  also  taken  up  by  Dr.  Rosa  in  his  paper.  This 
matter  is  of  vital  importance — perhaps  the  most  dis¬ 
cussed  problem  in  the  public  utility  field  of  recent 
weeks — and  the  history  of  the  case  as  here  presented 
deserves  careful  attention.  The  standpoint  of  engi¬ 
neers  of  the  Northwest  in  regard  to  the  acceptance 
of  the  code  is  to  be  found  in  the  article  by  Geo.  E. 
Quinan  on  page  54  of  this  issue. 


Perhaps  the  most  striking  characteristic  of  this 
period  with  all  line  engineering  and  electrical  soci¬ 
eties  is  the  fact  that  each  is 
Taking  Count  analyzing  its  present  relation- 

of  Stock  ships  with  its  members  and  in 

some  measure  contemplating  a 
reorganization  with  a  view  to  making  the  society  a 
more  vital  factor  in  the  problems  of  its  field  the 
country  over.. 

In  view  of  this  fact,  the  suggested  program  for 
the  meeting  of  a  local  section,  which  comes  in  this 
case  from  the  Philadelphia  Section  A.  I.  E.  E.,  has  a 
particular  timely  interest.  This  branch  took  as  a 
basis  for  discussion  the  preliminary  report  of  the 
Committee  on  Development  of  the  A.  S.  C.  E.  as  fol¬ 
lows  and  applied  it  to  the  local  situation  with  ex¬ 
tremely  practical  results: 

THE  RELATIONS  OF  THE  INSTITUTE  TO  ITS  MEMBERS 

1.  What,  if  anything,  can  properly  be  done  to  atimulate  the  interest 
of  the  individual  member  in  the  organization  and  to  increase  his  partici¬ 
pation  in  its  activities? 

(a)  How  can  the  Institute  be  made  more  useful  to  you  through  its 
meetings,  proceedings,  or  otherwise? 

(b)  In  what  way  can  you  be  more  useful  to  the  Institute? 

2.  Should  the  present  method  of  holding  stated  and  si>ecial  meet¬ 
ings  of  the  Institute  and  of  its  various  sections  and  branches,  at  which 
technical  papers  are  presented  and  discussed,  be  continued,  either  in  its 
present  form,  or  by  either  increased  or  diminished  frequency  of  meetings, 
or  under  any  change  as  to  their  scope  and  character? 

3.  Are  there  other  forms  of  Institute  activities  in  which  we  can 
engage  with  profit,  either  as  substitutes  for,  or  as  supplmnentary  to,  our 
present  activities  ? 

4.  What,  if  any,  changes  in  the  official  organization  and  the  method 
of  conducting  our  affairs  could  be  adopted  to  advantage?  Can  our  present 
machinery  for  obtaining  the  collective  views  of  our  widely  distributed  mem¬ 
bership  improved  ?  If  so,  how  ? 

THE  RELATION  OF  THE  INSTITUTE  TO  OTHER  ENGINEERING 
ORGANIZATIONS 

1.  Is  closer  cooperation  between  the  Institute  and  other  engineering 
bodies,  either  local  or  national,  desirable?  If  so,  what  is  the  best  method 
in  order  to  obtain  the  benefits  of  cooi>eration,  and  at  the  same  time  pre¬ 
serve  the  individuality  of  the  bodies  concerned  ? 

2.  Should  the  local  sections  of  the  national  and  perhaps  other  soci¬ 
eties  have  joint  organizations  or  affiliations  and  if  so,  to  what  extent 
should  these  be  in  addition  to  or  substitutes  for,  present  practice? 

3.  Would  it  be  desirable  for  the  four  national  engineering  societies, 
and  perhaps  others,  to  arrange  to  hold  annual,  or  less  frequent,  conven¬ 
tions  at  the  same  time  and  place,  so  that  what  might  be  called  an  Engi¬ 
neering  Congress  could  consider  and  pass  upon  the  most  important  matters 
of  common  concern  to  engineers  and  upon  those  affecting  public  welfare? 

RELATION  OF  THE  INSTITUTE  TO  THE  PUBLIC 

1.  Should  our  organization  become  more  active  in  public  affairs  of 
the  cities,  states  and  nation  ?  and  if  so,  how  can  we  most  readily  make  our 
influence  felt? 

2.  In  what  way,  if  any,  can  relations  between  engineers  and  the 
other  professions  be  improved ;  also  their  relations  with  industry,  finance 
and’  education,  etc.  ? 

3.  In  what  other  ways  ran  the  Institute  take  a  useful  part  in  con¬ 
nection  with  public  affairs? 

The  above  questions  were  simply  suggestive. 
It  is  to  be  expected  that  other  matters  of  local  impor¬ 
tance  will  come  up  at  such  a  meeting  —  which  may 
prove  a  most  profitable  way  of  reconsidering  society 
problems  and  of  putting  an  organization  in  working 
shape  to  be  a  real  factor  in  the  solution  of  the  prob¬ 
lems  of  its  field. 
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The  lack  of  organization  between  the  great  soci¬ 
eties  of  engineers  has  been  felt  in  Canada  as  it  was 

Toint  Sorietv  United 

States,  and  there  as  here,  there 

.  ^ _ have  been  attempts  to  organize 

a  new  single  society  which  shall 
include  all  engineers  and  shall  be  of  weight  in  the 
body  politic,  working  toward  the  recognition  of  the 
standing  of  the  engineering  profession,  rather  than 
merely  technical  advance. 

But  the  technical  side  should  not  be  neglected 
and  it  is  interesting  to  see  that  the  present  tendency 
is  toward  the  evolution  of  joint  engineering  coun¬ 
cils  between  local  sections  of  the  present  organiza¬ 
tions,  with  a  further  national  council  also  made  up  of 
representatives  from  the  four  major  societies.  This 
provides  avenues  for  purely  society  business  and  at ' 
the  same  time  a  unity  of  action  which  gives  a  stand¬ 
ing  to  profession  in  local  and  national  affairs.  The 
development  of  the  engineering  profession  in  Canada 
is  of  as  great  interest  to  the  engineers  of  the  United 
States  as  their  own  and  the  growth  of  this  movement 
will  be  watched  with  hearty  good  will. 


Survey  of 

Research 

Activities 


One  of  the  gi'eat  good  possibilities  resulting 
from  the  world  stress  due  to  war  is  that  scientific 
thought,  focused  during  trying 
periods  of  war  upon  the  solution 
of  hitherto  unencountered  prob¬ 
lems  of  vast  magnitude,  will  in 
the  years  immediately  ahead  bear  fruit  in  invention 
that  will  forward  the  human  race  in  the  easing  of 
its  burdens  and  in  advancing  the  general  state  of 
contentment  of  the  people. 

On  all  sides  we  hear  of  new  and  helpful  progress 
in  scientific  advance.  The  work  of  L.  F.  Fuller, 
Chief  Electrical  Engineer  for  the  Federal  Telegraph 
Company  at  Palo  Alto,  California,  enabling  the  ac¬ 
complishment  of  new  world  records  in  wireless  teleg¬ 
raphy,  and  of  E.  S.  Pridham  and  his  co-inventors  of 
San  Francisco  in  making  possible  the  flight  of  the 
NC-4  in  its  recent  crossing  of  the  Atlantic,  due  to 
wonderful  new  improvements  in  wireless  telephony, 
but  bespeak  the  activities  in  the  West  that  are  today 
being  felt  the  world  around. 

Bearing  in  mind  this  fact,  the  survey  of  research 
activities  that  is  being  undertaken  by  the  San  Fran¬ 
cisco  Section  of  the  American  Society  of  Mechanical 
Engineers  is  timely  and  well  worthy  of  emulation  by 
other  scientific  and  engineering  societies.  This  par¬ 
ticular  survey  is  under  the  guidance  of  no  less  an 
international  authority  in  research  than  that  of  Dr. 
W.  F.  Durand  of  Stanford  University. 

In  making  any  survey  of  this  sort  it  is  well  to 


l)ear  in  mind  that  the  term  research  is  to  be  used  in 
its  broadest  sense.  It  is  in  essence  a  search  for 
something  new,  an  effort  to  enlarge  the  boundaries 
of  present  engineering  knowledge,  or  again  a  search 
for  an  improvement  on  existing  methods,  processes 
or  conditions;  and  the  subject  matter  of  such  search 
or  investigation  may  relate  to  engineering,  or  to  in¬ 
dustry,  and  in  any  or  all  of  their  manifold  phases 
as  thej’^  come  within  the  normal  scope  of  the  activi¬ 
ties  of  the  engineer. 

The  value  of  such  suiweys,  where  undertaken  in 
the  broadest  sense  of  cooperative  helpfulness,  can 
hardly  be  overestimated.  Here  is  an  immediate 
opportunity  for  colleges,  universities,  technical  and 
engineering  societies,  and  manufacturing  concerns 
to  take  stock  as  it  were  and  by  helpful  surveys  and 
compilations  of  work  thus  far  accomplished,  give 
added  zest  and  enthusiasm  to  the  years  immediately 
ahead,  that  are  bound  to  bear  fruit  an  hundred  fold. 


Impressions 
of  the 
Northwest 


An  interesting  perspective  of  after-the-war  con¬ 
ditions  in  the  Northwest  is  to  be  gathered  from 
impressions  of  business  men  who 
have  recently  visited  that  region. 

Much  of  the  labor  unrest 
which  to  him  seems  to  be  acute 
in  this  district  is  laid  to  the  difficulties  of  adjustment 
from  uneven  war  conditions.  War  industries  had 
caused  a  large  influx  of  people  into  the  industrial 
centers  and  a  consequent  shortage  of  homes,  and 
accompanying  high  prices.  The  public  utilities  in 
these  centers  were  taxed  to  the  limit  to  meet  the 
demands  on  them,  and  the  utilities  in  the  interior 
were  compelled  to  meet  increased  costs  with  no  in¬ 
crease  in  revenue,  until  comparatively  recent  date. 
The  resultant  variation  in  wage  scales  is  acute  and  is 
one  of  the  important  features  to  be  balanced  in  the 
economic  readjustment.  It  will  undoubtedly  take  a 
considerable  period  for  this  condition  to  be  entirely 
relieved. 

In  the  mountain  regions,  where  mining  has 
played  an  important  war-time  part,  a  large  amount 
of  excess  power  is  now  available  since  the  reduction 
of  the  mining  activities.  The  question  of  what  to 
do  with  this  spare  power  is  now  confronting  the 
utilities.  The  electrification  of  main  line  railroads 
offers  one  solution  of  the  difficulty.  The  Northern 
Pacific  paralleling  the  Chicago  &  St.  Paul  Railway, 
the  Great  Northern  Railway  north  from  Butte  to 
Great  Falls,  and  the  Oregon  Short  Line  from  Butte 
to  Salt  Lake  City,  are  lines  which  might  be  electri¬ 
fied  to  good  advantage.  These  lines  are  practically 
paralleled  at  the  present  time  by  high  tension  trans¬ 
mission  lines  already  supplying  power  for  other  uses. 


THE  NEW  JOURNAL  SERVICE:  The  “Farm  Number"  of  the  Journal  of  Electricity  planned  for  August  first  marks 
a  new  level  of  achievement  in  service  to  our  readers.  An  important  surv'ey  of  the  use  of  motors  on  western  farms, 
in  irrigation  pumping,  canning  and  packing  plants,  will  fonn  the  main  feature  of  this  issue — but  the  other  aspects  of 
electricity  in  farm  life  and  the  methods  of  reaching  the  farmer  will  not  be  neglected.  It  is  to  be  a  banner  issue — make 
sure  of  your  copy  ahead  of  time. 

Attention  is  called  to  the  two  pages  on  future  issues  and  present  policies  of  the  Journal  of  Electricity  which  appear 
regularly  in  our  advertising  columns.  Notices  of  interest  to  both  readers  and  advertisers  will  always  be  found  on 
these  pages. 
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The  National  Electrical  Safety  Code 

BY  GEO.  E.  QUINAN 

(Whether  a  national  safety  code  be  possible  which  will  not  prove  unduly  irksome  under  West* 
ern  conditions,  or  whether  a  separate  code  should  be  determined  upon  under  the  authority 
of  the  railroad  commissions  is  one  of  the  most  important  problems  now  before  the  electrical 
industry  of  the  West.  The  following:  discussion  of  the  problems,  the  aims  and  the  building  up 
of  the  present  national  code  is  by  the  engineer  of  the  Puget  Sound  Traction,  Light  and  Power 
Company,  and  formed  the  substance  of  a  paper  recently  read  before  a  joint  meeting  of  the 
A.  I.  E.  E.  and  N.  E.  L.  A.  at  Portland,  Oregtm. — The  Editor.) 


Scarcely  more  than  forty  years  ago  the  commercial 
generation  and  distribution  of  electric  power  was  unknown. 
Thirty  years  ago  electric  power  transmission  over  any  consid¬ 
erable  distance  was  not  commercially  possible.  As  late  as  the 
year  1900  the  transmission  lines  of  the  country  could  almost 
be  counted  on  one’s  fingers,  while  today  the  generation,  trans¬ 
mission  and  distribution  of  electric  power  represents  the 
investment,  in  this  country  alone,  of  two  and  one-half  billion 
dollars,  and  the  central  station  industry  ranks  fifth  or  sixth 
among  the  great  industries  of  this  country. 

Progress  of  Standardization 

That  the  standardization  of  practice  should  have  lagged 
somewhat  in  this  rapid  development  was  not  only  inevitable, 
it  was  essential  to  a  robust  growth  and  to  the  best  interest 
of  the  country.  In  many  branches  of  the  electrical  art  stand¬ 
ardization  has  followed  as  closely  on  the  heels  of  development 
as  could  be  desired  by  the  most  exacting  academician.  Stand¬ 
ards  of  language,  of  units,  of  apparatus  and  equipment,  of 
voltages,  frequencies,  etc.,  etc.,  have  been  developed  almost 
as  rapidly  as  the  theory  and  experience  on  which  they  rest. 
It  is  safe  to  say  that  in  no  other  art  has  standardization  been 
so  consistently  and  intelligently  carried  forward. 

In  the  individual  practice  of  Central  Station  utilities, 
however,  there  has  been  great  divergence  both  in  desigpi  and 
construction  and  in  operating  methods.  Even  today  many 
utilities  have  no  clearly  defined  standards  for  types  and  sizes 
of  equipment,  not  to  mention  their  electrical  characteristics, 
and  in  construction  and  operating  practice  much  is  still  left 
to  the  judgrment  or  lack  of  judgment  of  the  foreman. 

This  is  especially  true  as  regards  line  construction. 
Rule  of  thumb  methods  still  prevail.  Sags  and  tensions  in 
conductors,  far  from  being  standardized,  are  not  even  known, 
and  where  there  should  now  be  available  a  valuable  fund  of 
knowledge  gleaned  from  experience,  of  the  character  and 
magnitude  of  the  stresses  to  which  line  structures  are  sub¬ 
jected  by  the  elements,  very  little  indeed  has  been  accum¬ 
ulated. 

Efforts  of  the  National  Electric  Light  Association 

While  the  foregoing  statements  are  true  of  many  Cen¬ 
tral  Station  utilities,  there  are  numerous  instances  in  which 
excellent  standards  of  practice  have  been  developed,  and  uni¬ 
formity  of  practice  as  between  different  utilities  has  been 
materially  furthered  by  the  National  Electric  Light  Associa¬ 
tion.  In  1910  this  Association  undertook,  through  a  commit¬ 
tee,  the  preparation  of  a  specification  for  line  construction 
which  would  insure  safety,  especially  at  crossiiigs  with  rail¬ 
roads  and  telephone  lines.  The  work  of  this  committee  was 
published  the  following  year  and  has  since  come  to  be  known 
as  the  “1911  Specification.”  Although  prepared  by  engineers 
and  operators  of  recog^iized  ability  it  proved  so  inadequate, 
and  so  unacceptable  to  the  membership  of  the  Association 
generally,  that  it  was  never  officially  adopted.  The  failure  of 
the  1911  Specification  was  due  to  lack  of  recognition  of  the 
magnitude  ol  the  undertaking.  1  believe  I  am  right  in  saying 
that  there  w'as  no  representation  on  the  committee  from 
points  west  of  the  Mississippi  River  and  that  neither  the  line¬ 
men  nor  the  public  were  at  all  adequately  represented. 

While  the  1911  Specification  was  prepared  for  reference 
purposes,  and  was  never  intended  to  become  compulsory,  it 


was  published  at  a  time  when  the  promulgation  of  safety 
measures  by  legislatures  and  other  state  bodies  was  meeting 
wdth  much  popular  favor.  Notwithstanding  its  many  deficien¬ 
cies  it  was  promptly  seized  upon  and  made  the  basis  of  regu¬ 
latory  codes  in  a  number  of  states.  Perhaps  the  least  objec¬ 
tionable  and  most  consistent  of  these  measures  was  the  stat¬ 
ute  enacted  by  the  Washington  legislature  in  1913.  The  rules 
of  this  statute  have  since  been  added  to  by  the  Public  Service 
Commission,  and  are  still  in  effect. 

National  Electrical  Safety  Code 

At  about  this  time  it  was  announced  through  the  tech¬ 
nical  press  that  the  United  States  Bureau  of  Standards,  in 
response  to  numerous  requests  from  state  bodies  and  after 
careful  consideration  of  the  need  for  such  action,  had  begun 
the  preparation  of  a  “National  Electrical  Safety  Code”  with 
the  intention  that  it  should  be  adopted  as  a  regulatory  meas¬ 
ure  and  made  mandatory  throughout  the  country.  State  com¬ 
missions  were  requested  by  the  Bureau  to  defer  individual 
action  and  the  cooperation  of  all  parties  in  interest  was 
earnestly  requested  and  very  generally  obtained. 

In  August,  1914,  Part  IV  of  the  Code  was  published 
as  Circular  No.  49  of  the  Bureau.  It  embodied  rules  to  be 
followed  by  employers  and  employes  in  the  operation  of  elec¬ 
trical  apparatus  and  lines. 

,  This  was  followed  by  the  publication  of  the  other  three 
parts  in  April,  1915,  as  Circular  No.  54.  A  month  later  a 
revised  edition  of  Circular  No.  49  was  brought  out  and  in 
November,  1916,  the  four  parts  were  combined  in  a  revision 
of  Circular  No.  54,  which  was  issued  “for  examination,  trial 
and  constructive  criticism.”  A  second  edition  of  the  Novem¬ 
ber  issue  was  soon  necessary  and  there  are  today  thousands 
of  copies  in  use  in  all  parts  of  the  country. 

In  addition  to  two  introductory  sections  giving  defini¬ 
tions  of  terms  and  rules  for  the  grounding  of  apparatus  and 
circuits,  the  Code  consists  of  four  principal  parts: 

Part  I  — Covers  the  installation  and  aruardinir  of  machines,  switch!  nK 
equipment,  and  wiring  in  power  stations  and  substations. 

Part  II  — Embodies  rules  for  the  construction  and  maintenance  of  power 
lines  and  signal  lines,  both  overhesul  and  underground. 

Part  III — Regulates  the  placing  of  electrical  equipment  and  wiring  on  the 
premises  of  the  consumer. 

Part  IV— Consists  of  rules  for  the  guidance  of  employers  and  employes  in 
the  operation  of  electrical  apparatus  and  lines. 

From  the  foregoing  it  will  be  seen  that  the  National 
Electrical  Safety  Code  is  almost  exclusively  concerned  with 
the  Central  Station,  its  employes  and  its  customers.  While 
Part  II  provides  certain  requirements  for  signal  lines  they 
are  relatively  few.  To  quote  from  a  publication  of  the  Bu¬ 
reau,  “The  signal  utilities,  including  telephone  and  telegraph 
companies,  are  concerned  only  incidentally  with  the  rules  for 
reducing  electrical  hazard.” 

Safety  Conferences 

After  the  publication  of  Part  IV  in  1914  a  series  of  con¬ 
ferences  were  held  between  the  Bureau’s  representatives  and 
engineers  and  operators  from*  all  parts  of  the  country.  At 
these  conferences,  which  continued  at  intervals  for  more  than 
two  years,  all  parties  at  interest,  including  the  electrical 
workers  and  various  regulatory  bodies  and  inspection  bureaus, 
were  represented. 

At  these  conferences  the  various  parts  of  the  Code  were 
revised,  rewritten  and  revised  again,  \mtil  in  November,  1916, 


July  16,  1919] 


JOURNAL  OF  ELECTRICITY 


55 


Parts  I;  II,  III  and  IV  had  been  brought  to  a  state  reasonably 
satisfactory  to' all  parties,  and  in  the  time  since  then  little  if 
any  need  for  change  has  developed. 

Safety  Factors  in  Line  Construction 

With  Part  II,  however,  difficulties  were  immediately  en¬ 
countered.  This  part  relates  to  the  construction  of  lines  and 
must  specify  the  minimum  requirements  actually  essential  to 
safe  construction,  but  no  more.  The  other  parts  were  con¬ 
cerned  with  the  guarding  and  isolation  of  apparatus  and 
wiring,  and  with  instructions  to  workmen.  Part  II  presented 
an  entirely  different  problem.  Rules  for  the  design  of  the 
line  must  be  worked  out.  Strengths  of  materials  must  be 
considered  and  stresses  determined. 

The  first  draft  of  Part  II  bore  a  strong  resemblance  in 
some  respects  to  the  1911  Specification  before  referred  to. 
The  line  structure  was  a  bridge;  conductor  weights  and  ten¬ 
sions  and  the  weights  of  supports  were  the  dead  loads.  It 
was  assumed  that  the  elements  would  with  .reasonable  cer¬ 
tainty  supply,  at  intervals,  the  live  loads  in  the  form  of  ice 
and  wind,  and  temperature  variations.  It  was  only  neces¬ 
sary  to  decide  how  thick  the  ice,  how  strong  the  wind  and  how 
low  the  temperature,  and  then  select  a  factor  of  safety. 
Nothing  could  be  simpler,  more  logical  or  more  irreconcilable 
in  the  result  with  actual  practice.  Lines  were  found,  plenty 
of  them,  which  had  been  standing  for  years  but  which,  by  all 
the  rules,  should  never  have  survived  their  first  winter. 
A  line  in  Spokane  showed  a  safety  factor  of  only  38%  and 
should  have  been  prostrated  by  the  first  summer  breeze,  but 
a  steel  bridge  in  collapsing  lurched  sideways  through  it, 
snapping  the  nearest  pole  and  leaving  the  top  suspended 
without  injuring  the  rest  of  the  line. 

Even  with  factors  of  safety  absurdly  low  the  resulting 
construction  which  would  be  required  was  found  to  be  stronger 
(and  more  costly,  of  course)  than  experience  indicated  was 
necessary.  It  was  apparent  from  these  considerations  that 
there  were  factors  in  the  problem  which  would  prove  difficult 
of  determination.  It  was  also  evident  that  if  the  assumed 
stresses  were  to  lie  within  the  range  of  those  actually  obtain¬ 
ing,  as  measured  by  the  successful  resistance  of  existing  con¬ 
struction,  and  were  to  be  defined  in  terms  of  ice  thickness  and 
wind  velocity,  then'  the  values  of  these  latter  quantities  must 
either  be  less  than  experience  would  seem  to  justify  or  the 
factors  of  safety  must  be  made  extremely  low. 

Conflicting  Interests 

There  was  nothing  in  the  situation,  though,  to  have 
prevented  a  reasonably  workable  solution  had  it  not  been  for 
the  insistence  of  the  Telephone  interests  on  what  was  felt 
by  the  Central  Station  men  to  be  unreasonably  costly  con¬ 
struction  at  crossings  and  in  conflicts  with  signal  lines. 
Through  their  splendid  organization  they  were  able  to  main¬ 
tain  a  strong  position  in  each  discussion  as  it  arose,  and  the 
power  men,  who  proved  deplorably  weak  in  this  regard,  found 
themselves  constantly  handicapped  by  lack  of  definite  facts 
and  figures,  'fhus  the  line  rules  have  been,  from  the  first,  a 
subject  of  controversy,  and  the  Signal  utilities,  who  “are  con¬ 
cerned  only  incidentally  .with  the  rules  for  reducing  electrical 
hazard,”  have  had  a  preponderating  influence  in  their  formu¬ 
lation. 

It  is  unfortunate  that  such  a  situation  should  have  de¬ 
veloped.  Not  only  was  it  desirable  that  these  rules  should 
be  as  simple  as  possible,  leaving  the  widest  latitude  for  devel¬ 
opments  in  the  art,  but  it  wiis  essential  that  no  unnecessary 
burden  of  cost  should  be  created  if  the  benefits  of  electric 
service  axe  to  become  general.  The  art  of  distributing  elec¬ 
tric  power  to  small  communities,  and  especially  to  detached 
dwellings,  in  the  great  agricultural  areas  of  the  West,  and 
the  extension  of  Central  Station  service  into  the  forested 
regions  of  Oregon  and  Washington  presents  many  problems, 
the  solution  of  which  has  barely  begim.  These  problems  are 


essentially  concerned  with  the  selection  of  voltages  and  the 
construction  of  lines,  for  secondary  transmission  and  distri¬ 
bution.  Costs  per  mile  must  be  reduced.  Tyi)es  of  construc¬ 
tion  must  be  devised  using  less  costly  supports  and  fewer  of 
them.  '  Cheaper  conductors,  smaller  if  of  copper,  must  be  used, 
necessitating  higher  voltages,  and  small  transformers  for 
these  voltages  must  be  provided  at  moderate  cost. 

These  problems  have  naturally  appeared  first  in  the 
West  and  to  a  lesser  degree  in  the  Middle  West.  There  is 
more  mileage  of  transmission  lines  in  the  Rocky  Mountains 
and  Pacific  Coast  states  than  in  all  the  rest  of  the  country. 
Rural  distribution  in  the  East  has  taken  the  form  of  lines 
radiating  from  the  cities  and  towns,  the  average  distances 
being  moderate  and  the  voltages  materially  less  than  those 
necessary  in  the  sparsely  settled  West,  where  even  small 
towns  are  infrequent.  The  comparative  cheapness  and  avail¬ 
ability  of  fuel  has  also,  heretofore,  had  much  to  do  with  the 
simplification  of  eastern  transmission  problems. 

But  old  conditions  are  rapidly  changing.  With  the 
mounting  cost  of  labor  and  the  increasing  congestion  on  the 
railroads  the  price  of  coal  has  gone  skyward,  and  its  avail¬ 
ability  at  any  price,  delivered  to  the  Central  Station,  is  be¬ 
coming  uncertain.  It  does  not  require  the  vision  of  a  seer  to 
foresee  the  coming  of  a  need  for  profound  changes  in  Central 
Station  practice  in  the  eastern  part  of  the  country.  Water 
powers  not  heretofore  considered  because  of  distance  must 
be  developed,  and  steam  generating  stations  must  be  so 
located  as  to  eliminate  or  at  least  minimize  the  haulage  from 
the  mines.  The  railroads  must  adopt  electrification  for  many 
of  their  lines  if  for  no  other  reason  than  to  reduce  the  haul¬ 
age  of  coal  for  locomotives.  There  are  at  present  under  way 
in  some  of  the  easteVn  states  projects  for  the  location  of  huge 
generating  stations  adjacent  to  coal  mines,  with  extensive 
high  voltage  transmission  systems  to  the  centers  of  distribu¬ 
tion.  Considered  heretofore  as  not  economically  feasible,  they 
are  now  taking  tangible  form. 

The  vital,  increasing  and  already  predominating  impor¬ 
tance  of  line  costs  renders  it  essential  to  the  common  welfare 
that  great  wisdom  should  be  used  in  placing  restrictions  on 
construction  methods.  Each  restriction  should  be  so  specific 
as  to  affect  only  the  condition  which  it  is  desired  to  correct, 
and  it  should  be  clear  that  the  benefit  to  be  gained  is  worth 
the  price  which  the  community  must  pay  for  it. 

While  the  line  rules  as  published  in  1916  were  unwar¬ 
rantably  stringent. in  some  of  their  requirements  they  were 
much  improved  over  the  1915  issue,  and  there  is  reason  to 
hope  that  as  a  result  of  the  revision  which  is  now  being 
made  they  will  be  .still  further  materially  bettered. 

Scope  of  Line  Rules 

For  those  who  are  not  familiar  with  Part  II  of  the 
Safety  Code,  I  will  attempt  to  describe,  without  too  great 
detail,  its  general  scope  and  the  form  which  the  rules  have 
finally- taken,  as  a  result  of  numerous  compromises  and  con¬ 
sequent  changes  in  their  general  treatment. 

After  defining  in  two  preliminary  sections  the  sense  in 
which  various  terms  are  used,  and  describing  in  detail  how 
grounds,  where  required  by  the  rules,  shall  be  made,  tested 
and  maintained,  the  line  rules  proper  are  introduced  with  a 
paragraph  defining  their  .scope  and  the  method  of  their  ad¬ 
ministration.  This  may  be  summarized  by  saying  that  they 
are  intended  to  apply  to  new  construction  and  reconstruction 
only — that  is,  they  are  not  intended  to  be  retroactive — dnd 
they  are  to  be  administered  under  state  authority,  as  by 
Public  Service  Commission,  Industrial  Accident  Commission, 
or  similar  bodies. 

Classification  of  Hazards 

The  general  method  of  treatment  is  to  define  (for  power 
lines)  three  grades  of  construction.  A,  B  and  C,  which  are 
required  to  be  used  under  different  conditions  of  relative 
hazard. 
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These  conditions,  broadly  speaking,  arise  from  combina¬ 
tions  of  two  or  more  of  the  following  four  factors: — 

1.  Voltair«. — Since  voltage  ie  a  factor  in  almost  all  electrical  has- 
ards,  the  voltage  classiflcation  constitutes  a  very  important  part  of  the 
Code.  Relative  hazards  due  to  voltage  are  classified  as  those  due  to  volt¬ 
ages  under  760  volts:  between  760  volts  and  6000  volts;  between  6000  volts 
and  7600  volts ;  and  over  7600  volts.  In  addition,  lines  between  800  volts 
and  760  volts  are  still  further  distinguished  for  certain  purposes. 

It  will  be  seen  that  the  steps  of  this  classification  have  been  chosen 
with  reference  to  the  voltages  commonly  used  in  distribution  work  up  to 
6600  volts.  A  simpler  and  better  classification  would  result  by  omitting 
the  step  from  6000  volts  to  7600  volts,  and  thus  placing  in  one  class  all 
circuits  between  760  volts  and  7600  volts,  but  this  was  opposed  by  the 
Signal  utilities  on  the  ground  that  protective  devices  for  their  circuits  were 
not  available  above  6000  volts. 

2.  Location  of  line  with  reference  to  other  lines. — If  a  line  in  over¬ 
turning  would  involve  the  conductors  of  another  line  it  is  said  to  conflict 
with  the  other  line.  The  upper  line  at  all  crossings  conflicts  with  the 
lower  line,  and  parallel  pole  iMds  are  often  each  in  conflict  with  the  other. 

8.  Location  of  line  with  reference  to  traffic. — The  degree  of  hazard 
where  traffic  is  dense  is  distinguished  from  that  where  traffic  is  infrequent 
by  describing  these  respective  situations  as  urban  districts  and  rural  dis¬ 
tricts.  Lines  in  the  former  situation  are  required  to  observe  a  generally 
higher  grade  of  construction  than  those  in  the  latter. 

Railroad  crossings  are  deemed  to  constitute  a  condition  of  especial 
hazard,  and  all  lines  crossing  over  nruiin  line  railroads  are  required  to  use 
the  highest  grade  of  construction,  grade  A,  at  the  crossing.  For  crossings 
over  sidings  and  unimportant  branches  grade  B  construction  is  required. 

4.  Relative  levels. — The  relative  levels  of  power  wires  of  different 
voltage  classifications,  and  of  power  wires  and  signal  wires,  is  also  a  factor 
in  determining  the  grade  of  construction  to  be  used.  Thus  secondaries, 
strung  above  primaries,  must  observe  the  same  grade  of  construction  as 
would  be  required  for  the  primaries  if  the  positions  were  reversed. 

These  four  general  classes  of  hazard,  singly  or  in  vari¬ 
ous  combinations,  determine  the  grades  of  construction  re- 
r^uired  of  lines  in  different  situations.  Thus  grade  A  construc¬ 
tion  is  required  at  railroad  crossings  regardless  of  voltage, 
while  power  lines  crossing  over  telephone  lines  take  grade  A, 
B  or  C,  depending  on  their  voltage.  Similarly,  grade  B  is 
required  for  supply  lines  of  over  7500  volts  in  urban  districts 
even  when  not  in  conflict  with  other  lines,  while  in  rural  dis¬ 
tricts  grade  C  is  specified.  The  three  grades  of  construction, 
A,  B  and  C,  are  equivalent  to  construction  with  factors  of 
safety  graduated  to  correspond  to  different  degrees  of  hazard, 
being  highest  for  grade  A,  and  lowest  for  grade  C,  with  grade 
B  intermediate.  Instead  of  directly  specifying  different  fac¬ 
tors  of  safety,  however,  different  loadings  are  specified,  with 
the  same  factor  of  safety  for  all  grades,  which  leads  to  the 
same  result  and  avoids  the  difficulty,  before  mentioned,  of 
specifying  safety  factors  which  would  appear  unjustifiably 
low. 

The  Weather  Factor 

Since  the  weather  plays  a  controlling  part  in  the  produc¬ 
tion  of  stresses  on  the  line  structure,  and  since  the  severity 
of  weather  conditions  varies  geographically,  three  grades  of 
loading.  Heavy,  Medium  and  Light,  are  specified,  and  it  is 
intended  that  the  administrative  authority  in  each  state  shall 
classify  its  territory  as  Heavy,  Medium  or  Light  loading  dis¬ 
tricts  in  accordance  with  a  method  outlined  by  the  Bureau  in 
Appendix  D  of  the  Rules. 

The  prescribed  loading  for  grade  A  construction  for  a 
heavy  loading  district  is  a  wind  pressure  at  right  angles  to 
the  line  of  12  pounds  per  square  foot  on  the  projected  areas 
of  the  poles,  and  on  the  areas  which  the  wires  would  present 
if  covered  vdth  one-half  inch,  radial  thickness,  of  ice.  Seven 
pounds  pressure  is  specified  for  grade  B  and  four  pounds  for 
grade  C.  In  medium  loading  districts  two-thirds  of  the  above 
pressures  are  taken  and  in  light  loading  districts,  four-ninths. 

The  total  stresses,  calculated  on  the  above  basis,  must 
not  exceed  one-half  the  ultimate  strength  of  the  pole  when  set 
nor  must  the  pole  be  permitted  to  deteriorate  to  less  than 
two-thirds  of  its  strength  when  new.  The  calculated  stresses 
may,  however,  equal  three-fourths  the  strength  of  the  new 
pole  if  the  pole  is  maintained  up  to  three-fourths  of  its  orig¬ 
inal  strength. 

Stress  in  the  Conductor 

Conductors  are  required  to  be  strung  in  accordance  with 
the  sag  tables  which  are  made  a  part  of  the  rules,  and  longi¬ 
tudinal  stresses  are  then  calculated  on  the  assumption  of  one- 


half  inch  ice  and  eight  pounds  wind  pressure,  at  0*  F.  for 
a  heavy  loading  district.  Two- thirds  of  the  resultant  stress 
under  the  above  loading  is  assumed  for  Medium  loading  dis¬ 
tricts  and  four-ninths  for  Light  loading  districts.  For  grades 
A  and  B  construction  the  total  stress  in  the  conductor  must 
not  exceed  50%  of  the  ultimate  strength  and  for  grade  C  60%, 
except  that  for  No.  6  wire  and  smaller  these  limits  are  some¬ 
what  exceeded. 

In  addition  to  the  sag  tables,  minimum  sizes  for  conduc¬ 
tors  of  different  materials  and  different  span  lengths  are 
specified,  and  minimum  pin  spacings  for  the  various  sags  are 
prescribed.  I  have  dwelt  at  some  length  on  loading,  and  the 
requirements  for  conductors,  as  it  is  in  these  respects  that 
the  rules  most  affect  present  practice. 

Classifications  in  the  State  of  Washington 

Ever  since  the  appearance  of  Part  IV  of  the  Code  in 
1914  the  Hydroelectric  and  Technical  Committee  of  the  North¬ 
west  Electric  Light  and  Power  Association  have  taken  an 
active  part  in  its  development,  both  by  correspondence  and 
through  representation  at  the  more  important  conferences. 
When  therefore  the  Public  Service  Commission  of  Washing¬ 
ton,  in  the  latter  part  of  1917,  announced  its  intention  of 
calling  a  conference  to  discuss  the  advisability  of  adopting 
the  National  Electrical  Safety  Code  in  lieu  of  the  present 
statutory  rules,  the  committee  was  asked  to  prepare  a  report 
for  the  Association,  setting  forth  the  effect  which  the  new 
rules  would  have  on  construction  methods  in  Washington. 
Early  in  1918  the  committee  took  up  this  work. 

The  state  of  Washington  had  been  tentatively  classified 
by  the  Bureau*  as  a  Medium  loading  district  on  the  streng^th 
of  weather  reports  from  half  a  dozen  stations  only.  To  de¬ 
termine  what  grades  of  loading  various  parts  of  the  state 
would  actually  take,  the  committee  set  about  the  collection  of 
weather  data  from  more  than  one  hundred  points  well  dis¬ 
tributed  over  the  state.  Mr.  Chas.  F.  Marvin,  Chief  of  the 
Weather  Bureau,  extended  every  assistance  through  the 
main  and  co-operative  stations  of  the  bureau.  In  addition, 
extensive  data  was  obtained  from  individuals  who  had  made 
a  practice  of  recording  weather  conditions  in  the  form  of 
diaries.  Actual  ^nd  velocities  could  be  obtained  only  from 
the  main  stations  of  the  Weather  Bureau,  but  sleet  and  tem¬ 
perature  records  were  obtained  from  all  points.  Estimated 
wind  velocities  from  cooperative  stations  of  the  Weather  Bu¬ 
reau  and  from  private  observers  are,  however,  of  considerable 
value  as  indicating  relative  conditions. 

This  data  as  finally  compiled  shows,  by  months,  for 
periods  of  ten  to  twenty-five  years,  maximum  wind  veloci¬ 
ties,  minimum  temperatures,  and  all  observed  occurrences  of 
sleet.  It  also  shows  the  temperature  at  time  of  maximum 
wind,  the  wind  at  time  of  minimum  temperature,  and  wind 
and  temperature  conditions  at  time  of  sleet  occurrence,  to¬ 
gether  with  thickness  of  sleet. 

From  this  data  the  grade  of  loading  was  worked  out 
for  each  observation  point,  following  the  method  used  by 
the  Bureau  of  Standards,  as  described  in  Appendix  D  of  the 
line  rules.  A  map  was  then  prepared  showing  the  grades  of 
loading  in  colors.  The  mountainous  regions  are  left  uncol¬ 
ored,  no  data  being  available.  They  would  probably  take  a 
heavy  or  extra  heavy  classification.  Tatoosh  Island,  at  the 
entrance  of  the  Straits  of  Fuca,  takes  a  heavy  classification, 
the  wind  velocities  being  the  highest  in  the  United  States. 
High  wind  velocities  are  also  found  in  the  immediate  vicinity 
of  North  Head  at  the  mouth  of  the  Columbia,  but  as  sleet 
and  low  temperatures  do  not  occur,  the  loading  is  medium. 
A  narrow  strip  along  the  north  bank  of  the  Columbia,  from 
the  eastern  entrance  to  the  Columbia  River  Gorge  near  White 
Salmon,  to  west  of  Vancouver  where  the  river  turns  north,  is 
subject  to  occasional  sleet  and  takes  a  medium  loading  classi¬ 
fication.  In  the  other  parts  of  the  state,  excepting  the  moun- 
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tainous  regions,  sleet  is  practically  unknown.  Wind  velocities 
reach  60  miles  per  hour  west  of  the  Cascades  in  a  limited  area 
around  Seattle,  with  temperature  minima  of  10  degrees  above, 
not  however  simultaneous  with  highest  wind.  East  of  the  Cas¬ 
cades  the  temperature  reaches  20  degrees  below,  but  the  wind 
seldom  exceeds  40  miles  per  hour. 

A  large  part  of  the  state  therefore  takes  a  light  loading 
classification,  with  weather  conditions  less  severe  than  those 
obtaining  in  the  San  Francisco  Bay  region,  which  is  classed 
by  the  Bureau  of  Standards  as  light  loading  territory. 

After  an  exhaustive  study  of  the  new  rules  with  special 
reference  to  present  construction  practice,  and  the  require¬ 
ments  of  the  Washington  statute,  the  committee  were  con¬ 
vinced  that  if  the  state  were  redistricted  for  loading  as  the 
committee  believes  it  should  be,  the  new  rules  would  not  be 
more  burdensome  than  the  rules  of  the  statute,  and  at  least 
as  great  a  measure  of  safety  would  be  secured.  In  light  load¬ 
ing  regions  practically  no  changes  would  be  required  from 
present  good  practice,  except  in  minor  details  which  would 
entail  no  appreciable  added  expense.  In  medium  loading  dis¬ 
tricts  the  requirements  w'ould  prove  more  burdensome,  espe¬ 
cially  in  long  span  suburban  construction  where  greater  sags 
than  are  commonly  used  would  be  required,  and  consequently 
greater  pin  spacing  on  crossarms  to  prevent  conductors 
swinging  together.  The  minimum  permissible  size  of  conduc¬ 
tors,  in  spans  of  over  150  feet,  would  also  be  increased.  In 
urban  construction  where  short  spans  are  of  necessity  used, 
the  increased  requirements  in  new  construction  would  prob¬ 
ably  not  prove  seriously  burdensome  as  compared  with  the 
present  rules. 

In  states  where  construction  regulations  are  less  strin¬ 
gent  than  in  Washington,  and  in  those  states  where  no  regu¬ 
lations  exist,  the  cost  of  line  construction  under  the  Code 
would  usually  be  materially  greater  in  medium  and  heavy 
loading  territory  than  under  present  good  practice.  In  light 
loading  districts  it  would  probably  be  slightly  so. 


The  Future  of  the  Code 

The  National  Electrical  Safety  Code  is  now  nearly  three 
years  old,  and  Aotwithstanding  unfavorable  conditions,  has 
been  adopted  in  whole  or  in  part  by  more  than  forty  munici¬ 
pal,  state,  and  federal  bodies,  either  for  reference  or  as  a 
code  for  regulatory  purposes.  Upon  the  completion  of  the 
revision  of  the  line  rules  it  will  be  published  in  improved 
form,  and  may  be  expected  to  rapidly  become  the  standard 
electric  construction  of  the  country. 

While  the  1916  edition  was  issued  “for  examination, 
trial,  and  constructive  criticism,”  the  forthcoming  issue  is 
intended  for  adoption  and  enforcement,  and  this  will  be  per¬ 
sistently  urged  upon  administrative  bodies  by  the  Bureau. 
From  past  experience  it  may  be  expected  that  representa¬ 
tives  of  the  Bureau  will  visit  all  parts  of  the  country  on  this 
mission,  not  once,  but  from  time  to  time  until  the  Code  has 
come  into  general  use. 

Nor  will  the  interest  of  the  Bureau  stop  here.  To  quote 
from  a  recent  publication:  “The  same  methods  of  study  and 
cooperation  which  were  used  in  originally  formulating  the 
National  Electric  Safety  Code  will  be  continued  in  the  en¬ 
deavor  to  keep  it  up  to  date”;  and  again,  “A  federal  agency 
having  the  general  cooperation  of  state  commissions,  utility 
officials,  manufacturers,  workers,  and  engineers,  can  more 
adequately  and  reasonably  revise  the  code  than  can  local  bod¬ 
ies,  and  at  the  same  time  offer  assurance  that  this  necessary 
revision  will  be  done.” 

In  view  of  th^  many  excellences  of  the  code,  and  its 
compilation  having  been  an  accomplishment  of  no  mean  order, 
it  is  regrettable  that,  at  the  start,  lower  values  could  not  have 
been  chosen  for-  the  assumed  loadings,  and  these  increased 
as  the  need  was  demonstrated.  Since  this  course  has  not  been 
followed,  it  is  to  be  hoped  that  as  the  code  is  revised  from 
time  to  time  the  loading  values  may  be  reduced,  until  a  wise 
balance  is  struck  between  the  cost  of  construction  and  the 
measure  of  safety  secured. 


Is  the  National  Electrical  Safety  Code  Suitable  for  California? 

BY  EDWARD  B.  ROSA 

(At  the  recent  Coronado  convention  of  the  Pacific  Coast  Section,  N.  E.  L.  A.,  the  policies  of 
the  Bureau  of  Standards  in  regard  to  the  Safety  Code,  as  well  as  a  possible  Code  of  Ethics, 
were  discussed  and  a  resolution  in  disapproval  of  this  latter  step  was  passed.  The  Journal  of 
Electricity  recorded  this  action  in  its  May  15th  issue  and  at  the  same  time  commented  edi¬ 
torially  on  the  situation.  The  following  reply  from  the  chief  physicist  of  the  Bureau  of  Stand¬ 
ards  clearly  states  their  standpoint  in  the  matter  and  denies  all  intention  of  instituting  a  Code 
of  Ethics  or  attempting  the  regulation  of  rates.  The  article  should  be  carefully  studied  by 
Western  men  who  are  interest^  in  this  vital  question. — The  Editor.) 


The  May  15  number  of  the  Journal  of  Electricity 
contains  a  report  of  the  Engineering  Committee  of 
the  Pacific  Coast  Section  of  the  N.  E.  L.  A.  in  which 
some  statements  are  made  concerning  the  National 
Electrical  Safety  Code  and  the  Bureau  of  Standards 
which  do  injustice  both  to  the  Code  and  the  Bureau. 
After  stating  that  “it  is  the  opinion  of  the  Engineer¬ 
ing  Committee  that  it  is  of  more  importance  for  the 
Pacific  Coast  companies  to  have  a  practical  workable 
Code  simplified  and  made  applicable  to  conditions 
with  which  Pacific  Coast  engineers  are  familiar  and 
entirely  competent  to  pass  upon,  than  to  attempt  to 
put  into  effect  the  Code  prepared  by  the  Bureau  of 
Standards,”  the  committee  adds :  “The  fact  that  the 
Bureau  of  Standards  attempted  to  cover  the  whole 
of  the  United  States  makes  its  Code  necessarily  of 
somewhat  remote  application  to  our  local  neces¬ 
sities.” 

Revised  to  Meet  Western  Conditions, 

It  is  well  known  that  the  National  Electrical 


Safety  Ck)de  has  been  formulated  with  especial  ref¬ 
erence  to  meeting  the  varying  conditions  of  climate 
that  prevail  in  different  parts  of  the  country.  Three 
grades  of  loading  are  specified  for  overhead  lines, 
heavy,  medium  and  light,  and  the  requirements  of 
Califomia  were  kept  prominently  in  view  in  formu¬ 
lating  the  Code.  The  engineers  of  the  Bureau  have 
visited  California  several  times  for  the  pui*pose  of 
getting  information  and  suggestions  in  this  connec¬ 
tion,  and  engineers  of  the  California  utilities  have 
attended  conferences  on  the  Code  in  New  York  and 
Chicago  and  reported  their  conditions  fully.  At  all 
times  during  the  past  four  years  the  Bureau  has 
welcomed  criticism  and  suggestions  from  California 
as  well  as  from  other  parts  of  the  country,  and  if 
the  Code  is  not  entirely  suited  to  California  condi¬ 
tions  or  is  not  entirely  satisfactory  to  Califomia 
engineers  we  are  anxious  to  know  in  what  respects 
it  falls  short.  The  engineers  of  the  Bureau  have 
been  engaged  for  more  than  a  year  in  revising  the 
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Code  and  have  made  many  improvements  in  it.  It 
is  still  possible  to  make  further  changes  if  any  oth¬ 
ers  are  found  necessary  to  make  it  thoroughly  satis¬ 
factory. 

In  Close  Touch  with  Field 

The  N.  E.  L.  A.  committee  on  Safety  Codes  and 
Accident  Prevention,  of  which  Mr.  W.  C.  L.  Eglin 
is  chairman,  is  actively  cooperating  with  the  Bureau 
in  the  revision  of  the  Code,  as  are  the  representa¬ 
tives  of  the  other  utilities  concerned.  These  other 
utilities  include  the  steam  and  electric  railways,  the 
telephone  and  telegraph  companies,  the  electrical 
manufacturers,  the  state  commissions  and  the  elec¬ 
trical  workers.  The  Bureau  of  Standards  is  doing 
this  and  other  similar  engineering  work  with  the 
assistance  of  a  very  large  number  of  very  competent- 
and  experienced  engineers  representing  the  utilities, 
and  the  California  committee  has  an  entirely  wrong 
impression  of  our  work  if  it  believes  it  fair  to  char¬ 
acterize  it  as  “studies  and  compilations  of  a  group 
of  scientists  who  have  had  no  personal  connection 
with  the  industry.” 

The  National  Electrical  Safety  Code  has  not 
been  compiled  by  a  group  of  scientists.  Most  of  the 
men  who  have  been  engaged  upon  it  are  engineers, 
some  of  them  of  very  considerable  practical  experi¬ 
ence.  But  apart  from  any  question  of  the  ability  or 
experience  of  the  engineers  of  the  Bureau,  the  im¬ 
portant  fact  remains  that  the  Code  has  had  the  serv¬ 
ices  of  a  large  number  of  the  most  experienced  and 
most  competent  engineers  of  the  country.  It  has 
been  open  to  discussion  and  criticism  and  the  test  of 
experience  for  two  years  since  the  second  edition 
was  printed,  and  it  has  stood  this  test  remarkably 
w’ell.  Probably  no  similar  Code  was  ever  prepared 
with  greater  care  and  more  thorough  study,  or  with 
more  frequent  appeals  to  experience  and  current 
practice.  The  Bureau  welcomes  suggestion  and  con- 
stinictive  criticism,  and  will  do  anything  possible  to 
make  the  code  more  useful  and  more  acceptable. 
What  better  basis  could  be  found  on  which  all  inter¬ 
ests  could  unite  and  feel  confidence  in  the  results  ? 

Why  Make  a  New  Code? 

The  National  Electrical  Safety  Code  is  being 
used  throughout  the  country  and  is  gradually  be¬ 
coming  the  National  Standard.  It  would  be  a  pity 
to  have  California  set  up  a  standard  at  variance  with 
the  National  Standard  unless  it  is  really  necessary. 
There  are  many  reasons  for  having  a  national  code 
and  uniform  practice  throughout  the  country,  with 
local  differences  only  where  necessary  or  where  some¬ 
thing  is  to  be  gained  by  variation  from  the  standard. 
Confusion  and  harm  result  from  needless  divergence 
of  practice  and  unnecessary  departure  from  a 
national  standard. 

The  proposed  Califomia  Code  is  not  a  complete 
electrical  code,  but  only  contains  specifications  for 
overhead  lines.  It  does  not  include  generating  sta¬ 
tions,  utilization  apparatus,  operating  rules  or  under¬ 
ground  construction.  As  much  of  what  it  contains  is 
taken  from  the  National  Code  and  the  important  dif- 
fei*ences  are  few  in  number,  it  seems  a  fair  question 
to  ask  whether  the  Engineering  Committee  could  not 


take  the  latest  revised  overhead  lines  rules  of  the 
Bureau,  making  a  few  changes  if  thought  necessary, 
and  thereby  get  all  they  are  seeking  without  the 
necessity  of  setting  up  a  different  set  of  rules  which 
will  cause  some  confusion  and  trouble  even  if  they 
are  just  as  good  in  every  particular. 

Other  Work  of  the  Bureau 
The  committee  refers  to  some  of  the  work  of  the 
Bureau,  particularly  Standards  for  Electric  Service 
(Circular  56),  Standards  for  Gas  Service  (Circular 
32),  and  the  National  Gas  Safety  Code  (in  prepara¬ 
tion),  and  says  that  it  (the  committee)  has  experi¬ 
enced  a  feeling  of  concern  in  respect  to  the  regula¬ 
tion  of  public  utilities.  This  statement,  we  believe, 
is  evidence  of  a  total  lack  of  understanding  of  the 
character  of  these  publications  and  the  method  of 
their  preparation.  They  were  prepared  with  the  full 
and  cordial  cooperation  of  the  National  Electric  Light 
Association  and  the  Association  of  Edison  Illuminat¬ 
ing  Companies  for  the  first  and  of  the  American  Gas 
Institute  for  the  others,  as  well  as  representatives  of 
the  state  commission.  The  Bureau  has  made  it  a 
rule  not  to  publish  anything  of  this  kind  until  it  has 
been  submitted  to  the  representatives  of  the  utilities 
and  other  interests  concerned,  and  generally  all 
points  of  disagreement  or  difference  of  opinion  are 
cleared  up  before  publication.  The  manuscript  of 
circular  56  was  submitted  for  criticism  to  a  joint 
committee  representing  the  two  above  named  associ¬ 
ations,  and  later  seventy-five  copies  of  the  page  proof 
were  supplied  to  this  committee  and  sent  by  the  com¬ 
mittee  to  sub-committees  all  over  the  country  for 
study  and  criticism.  All  the  questions  and  sugges¬ 
tions  and  criticisms  collected  from  all  these  sub¬ 
committees  were  gone  over  by  representatives  of  the 
Bureau  with  the  main  committee,  and  the  text 
changed  where  necessary  so  as  to  be  satisfactory  to 
all  the  interests  concerned.  Probably  no  such  publi¬ 
cation  was  ever  issued  in  which  more  careful  study 
was  given  or  greater  consideration  shown  to  the 
various  interests  involved;  and  the  results  were  so 
satisfactory  that  representatives  of  the  N.  E.  L.  A. 
and  the  Edison  Association  have  since  frequently  re¬ 
ferred  to  the  method  of  handling  it  as  a  model  of 
how  such  a  publication  should  be  handled. 

The  study  of  street  lighting,  which  was  to  result 
in  a  publication  similar  in  form  to  those  named 
above,  was  interrupted  by  the  war  and  has  not  been 
resumed.  In  that  study  the  Bureau  had  the  coopera¬ 
tion  of  a  committee  of  the  N.  E.  L.  A.  and  the  Edison 
Association,  and  expected  to  accomplish  results  of 
great  value  not  only  to  the  public  but  to  the  utilities 
themselves.  The  Gas  Safety  Code  was  also  inter¬ 
rupted  by  the  war  and  has  not  yet  been  resumed.  In 
that  work  the  Bureau  had  the  assistance  of  a  tech¬ 
nical  advisory  committee  representing  the  Gas  Insti¬ 
tute  and  other  associations,  and  also  a  series  of  com¬ 
mittees  in  all  parts  of  the  country  (appointed  by  the 
Gas  Institute)  to  review  and  criticize  every  section 
of  the  code.  Every  effort  has  been  made  in  the  Bu¬ 
reau’s  work  not  only  to  be  fair  to  the  utilities,  but 
to  give  them  every  possible  opportunity  to  present 
their  views  and  experience  and  to  utilize  to  the  full- 


Corona  plumes  on  end  of  hish  voltage  electrode.  Corona  appeared  at 
240,000  volts.  Voltage  during  exposure,  160,000.  Frequency,  '60,000  cycles 
])er  second. 


High  Voltage  Laboratory  showing  larger  inductor  wound  with  special  radio 
frequency  cable  and  mounted  between  the  insulating  supports  of  the  under- 
grounded  “plate"  of  the  air  condenser.  The  supports  are  built  up  of  imrce- 
lain  blocks  and  sheets  of  galvanized  iron.  This  construction  was  adopted 
because  of  its  cheapness  and  strength.  Note  large  radii  of  curvature  of 
all  parts  of  the  undergrounded  “plate"  of  the  air  condenser  and  high 
voltage  electrode.  This  is  necessary  in  order  to  prevent  formation  of 
corona  at  comparatively  low  voltage. 
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est  extent  their  wide  knowledge  and  experience.  The 
work  is  carried  on  in  the  spirit  of  fair  play  and  co- 
'operation  and  is  producing  results  of  the  greatest 
value.  (The  report  that  the  Bureau  is  contemplating 
a  plan  of  establishing  Standards  of  Public  Utility 
sEthics,  is  untrue.) 

*  Cooperation  Asked 

The  Bureau  is  in  close  touch  with  many  of  the 
commissions  and  many  Qf  the  utility  companies  in 
all  parts  of  the  country.-  It  is  a  matter  of  very  great 
regret  that  because  the  country  is  so  large  and  our 
[staff  is  limited  we  have  not  been  able  to  keep  in  as 
jclose  touch  with  California  as  with  nearer  states.  We 
have  the  highest  respect  for  the  ability  of  the  engi- 
ligerg'  of  the  California  utilities  and  commission  and, 
of  course,  do  not  question  their  knowledge  of  Cali¬ 
fornia  conditions  and  their  own  operating  methods. 
We  do  believe,  however,  that  any  feeling  that  may 
exist  to  the  effect  that  the  National  Electrical  Safety 
Code  could  not  be  used  satisfactorily  under  Califor¬ 
nia  conditions  is  based  on  a  misunderstanding.  The 
engineers  of  the  Northwest  section  of  the  N.  E.  L.  A. 
representing  the  utilities  of  Qregon  and  Washington, 
are  actively  cooperating  with  the  Bureau  and  expect 
to  see  the  national  code  adopted  in  those  states.  The 
support  and  cooperation  the  Bureau  is  receiving 
throughout  the  country  is  more  complete  and  more 
cordial  at  the  present  time  than  ever  before.  We  be¬ 
lieve  that,  if  California  will  work  with  us,  any  differ¬ 
ences  or  difficulties  can  readily  be  overcome,  and  the 
immense  advantage  of  being  in  harmony  with  the 
rest  of  the  country  on  this  important  matter  will  be 
realized. 


Testing  string  of  suspension  units  with  corona  shield:  Showing  corona 
plumes  maintained  by  potential  of  160,000  volts  at  frequency  of  48,000 
cycles  per  second.  Oorona  first  appeared  at  207,000  volts.  (Note:  The 
voltage  required  to  sustain  high  frequency  corona  is  much  less  than  that 
to  start  it.)  Time  of  exposure,  10  minutes. 
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Burnside  Bridire,  as  well  as  the  other  bridses  across  the  Columbia,  formed  a  spectacular  feature  of  the  night  illumination 


The  metal  rose  which  formed  the 
main  feature  of  the  street  illum¬ 
ination. 


The  arch  at  the  railway  station  as  it  appeared  at  night 


the  messenger  and  span  wires.  The  two  wire  circuits 
were  balanced  over  3  wire  feeders  attached  to  the 
underground  and  overhead  system  of  the  Portland 
Railway,  Light  &  Power  Company’s  system. 

Along  both  sides  of  the  street  garlands  of  spruce 
hung  from  the  lamp  posts,  from  which  were  sus¬ 
pended  4  12-in.  flower  baskets  filled  with  flowers 
which  had  been  growing  two  months  in  advance. 
Also  large  white  papier  mache  urns  filled  with  flow¬ 
ers  were  distributed  along  the  sidewalks.  Inter¬ 
spersed  with  these  decorations  were  1000  flags  and 
pennants  with  400  large  Festival  posters. 


\ 
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Three  of  the  electricel  floats  In  the  parade. — The  Northwestern  Electric  Company  gave  away  fresh  baked  cookies,  kept 
hot  In  the  mnges  which  were  heated  before  the  parade.  Electric  washing  machines  were  featured  by  the  J.  C.  English 
Company,  and  electric  appliances  and  war  service  by  the  Portland  Railway.  Light  &  Power  Company. 
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The  float  of  the  Jaggar-Sroufe  Company  was  devoted  to  the  interests  of 
the  local  (J.  S.  recruiting  office  and  was  known  as  “The  Watch  on  the 
Rhine.” 


The  Victory-Industrial  Parade  ferent  firms  and  organizations  entered  floats  in  this 

As  the  Pacific  Coast  Convention  of  the  Pacific  parade.  Eighteen  cups,  three  pennants  and  a  $100 
Coast  Advertising  Men’s  Association  was  held  just  cash  prize  were  given  for  the  best  floats  in  each 
prior  to  and  during  the  first  day  of  the  Victory  Rose  class.  This  parade  was  in  charge  of  Mr.  S.  C.  Jaggar 
Carnival,  it  was  arranged  to  combine  their  “Ani-  of  the  Jaggar-Sroufe  Company, 
mated  Trade  Mark”  parade  with  the  Victory  and 

Industrial  features  of  the  Rose  Festival  parade.  This  Electrical  Floats 

parade  took  place  June  11th  at  2:30  p.m.  and  was  Several  of  the  electrical  utilities  and  individual 

the  best  and  largest  parade  of  its  kind  ever  wit-  electrical  firms  appreciated  the  advertising  value  of 
nessed  on  the  Pacific  Coast.  It  was  divided  into  three  this  parade  and  entered  creditable  floats. 


sections:  First,  the  Victory  section,  which  was  an 
exposition  of  the  patriotism  of  the  individual  coun¬ 
ties,  cities  and  towns;  second,  the  Animated  Trade 
Mark  and  Industrial  division.  The  animated  trade 
marks,  used  by  a  firm  making  an  entry,  were  made 
by  using  living  or  mechanical  moving  objects,  figures 
or  devices  and  were  judged  for  their  selling  value. 
Outside  Ad  Clubs  and  Chambers  of  Commerce  en¬ 
tered  in  a  separate  division,  displaying  community 
advertising  and  enterprise;  while  in  still  another 
class,  any  industry  could  enter  a  float  which  had 
merit  but  did  hot  fall  into  the  animated  trade  mark 
class. 

The  third  section  was  the  Civic-Fratemal  divis¬ 
ion.  The  floats  had  to  depict  the  ideals  and  purposes 
for  which  the  organization  stood.  Over  eighty  dif- 


Also  25  200-watt  “Ivanhoe”  fixtures  using  an  open 
ball,  acorn  shaped,  were  used  to  increase  the  illum¬ 
ination. 

On  the  arch  erected  at  the  railway  station  there 
were  40  75-watt  lamps  and  one  100-watt  lamp. 

On  the  arch  at  the  Festival  Center  500  10- watt 
lamps  were  used. 

The  total  cost  of  the  electrical  decorations  was 
$15,000,  and  all  of  the  electrical  decorations  were 
designed  and  installed  by  the  Jaggar-Sroufe  Com¬ 
pany,  electrical  contracting  engineers,  Portland,  Ore. 


All  of  the  bridges  across  the  Willamette  River 
were  illuminated  for  the  occasion. 


Besides  the  city  illumination,  many  of  the  stores  arranKed  for  special 
liKhtinR.  One  of  the  metal  roses  may  be  noted  in  the  center  of  the  street 
in  the  foresround. 


Lamps 

Streamers,  containing  3000  50-watt  carbon 
“ruby”  and  10-watt  “clear”  mazda  lamps  were  in¬ 
stalled,  the  ruby  and  clear  lamps  being  alternated. 


Contractor-Dealers’  Convention  at  Santa  Cruz 


(The  third  quarterly  meeting  of  the  California  State  Association  of  Electrical  Contractors  and 
Dealers  at  Santa  Cruz,  June  27-28,  was  most  successful  in  every  point.  Important  business 
was  at  that  time  transacted  and  the  papers  and  discussions  which  developed  brought  out  valu¬ 
able  contributions  to  the  subject  of  good  merchandising  and  contracting  practice.  A  brief 
account  of  this  pleasant  occasion  and  some  of  its  results  is  here  given.  The  excellent  work  of 
this  organization  was  recognized  in  the  cup  presented  by  the  Journal  of  Electricity , to  the  sec¬ 
tion  having  the  best  attendance  during  the  coming  year.  Further  details  of  the  contest  will  be 
given  later. — The  Editor.) 

The  annual  meeting  of  the  California  Associa¬ 
tion  of  Electrical  Contractors  and  Dealers,  held  at 
Santa  Cruz  June  27th  and  28th,  proved  to  be  one  of 
the  most  enthusiastic  and  instructive  meetings  in 
the  history  of  the  Association.  With  an  attendance 
of  nearly  200,  every  branch  of  the  industry  —  con¬ 
tractor-dealers,  manufacturers,  jobbers  and  central 
stations  —  was  well  represented.  The  discussions  at 
the  various  meetings  wei'e  productive  of  an  inter¬ 
change  of  ideas  that  will  prove  most  useful  to  those 
attending  and  redound  to  the  future  benefit  of  the 
entire  industry. 

The  two  most  important  business  matters  were 
the  decision  that  clearance  sales  were  inadvisable 
and  that  contracting  costs  should  be  studied  and  dis¬ 
tributed  to  members. 


Retail  Merchandising  Methods 

Hugh  Kimball  of  Oakland  read  an  excellent 
paper  on  retail  merchandising  methods,  based  on  his 
own  experience.  This  paper  will  be  published  in  a 
later  issue  of  the  Jounial  of  Electricity  and  is  well 
worth  the  careful  study  of  electrical  dealers. 

The  remarks  of  other  electrical  dealers  from 
various  sections  of  the  state  were  equally  interest¬ 
ing  and  indicated  a  careful  and  intelligent  study  of 
the  subject. 

Service  to  the  Public 

It  was  made  apparent  that  “Service  to  the  pub-  - 
lie,”  evidenced  by  a  personal  and  sincere  interest  in 
the  satisfactory  operation  of  electrical  material  sold 
to  customers  and  courteous  treatment  on  the  part  of 
employes,  not  only  converted  transient  trade  into 
permanent  customers  but  created  new  business  as 
well. 

The  personal  experiences  cited  by  different  ones 
as  to  results  obtained  by  various  plans  for  develop¬ 
ing  their  business,  and  the  many  new  ideas  brought 
out,  could  not  fail  to  prove  valuable  to  those  present 
and  will  repay  them  for  the  time  and  expense  in¬ 
volved  in  attendance  at  this  meeting. 

NOTES  ON  THE  CONVENTION 
Utah  Association  — 

(jleo.  Randall,  manager  of  the  Salt  Lake  Elec¬ 
trical  Supply  CJompany,  represented  the  Utah  Asso¬ 
ciation  at  the  convention.  He  stated  that  as  a  result 
of  this  meeting  he  was  if  possible  more  enthusiastic 
than  before,  over  the  possibilities  of  developing  the 
electrical  contractors  and  dealers’  business  through 
meetings  of  this  kind,  at  which  the  various  problems 
affecting  the  industry  could  be  freely  and  frankly 
discussed  in  open  meeting  and  an  interchange  of 
ideas  on  better  business  methods  accomplished.  The 
Utah  Association  is  preparing  to  work  along  similar 
fines  and  it  will  undoubtedly  result  in  better  rela¬ 
tions  between  the  electrical  industry  and  the  public 
in  that  vicinity. 

The  Banquet  — 

R.  H.  Ballard,  vice-president  of  the  Southern 
California  Edison  Company  and  newly  elected  presi¬ 
dent  of  the  National  Electric  Light  Association,  was 
the  principal  speaker  at  the  banquet  Saturday  even¬ 
ing.  His  talk,  given  in  detail  elsewhere  in  our  col¬ 
umns,  while  on  a  serious  subject,  was  received  with 
enthusiasm  and  careful  attention. 

H.  T,  Jackson,  president  of  the  Sierra  &  San 
Francisco  Power  Company,  again  proved  himself  to 
be  an  ideal  toastmaster. 

Sports  — 

Arthur  Rowe  of  the  Garnett  Young  Company, 
as  chairman  of  the  ladies’  Sports  and  Entertainment 


Business  Meeting 

The  meetings  on  Friday  were  devoted  to  reports 
of  officers  and  committees  showing  results  accom¬ 
plished  during  the  post-war  period,  and  to  the  elec¬ 
tion  of  officers  for  the  ensuing  year.  At  this  meeting 
for  members  only  steps  were  taken  to  raise  addi¬ 
tional  funds  required  for  the  enlarged  activities  of 
the  CalTfornia  Electrical  Cooperative  Campaign,  and 
the  by-laws  were  revised  so  that  hereafter  new  offi¬ 
cers  will  be  elected  in  June  of  each  year  and  assume 
their  duties  on  July  1st.  The  election  of  officers  and 
executive  committee  resulted  as  follows: 

President — C.  L.  Chamblin. 

Secretary-Treasurer — J.  W.  Redpath. 

Executive  Committee — T.  J.  Bennett,  San  Francisco; 
R.  V.  Oyler,  Berkeley;  Walter  Mitick,  Oakland;  Jas.  Woods, 
Sacramento;  W.  H.  Gribble,  Chico;  R.  Goold,  Stockton;  T.  Os- 
bom,  Turlock;  H.  H.  Courtright,  Fresno;  M.  E.  Ryan,  Red¬ 
wood  City;  Walter  Cox,  Santa  Cruz;  G.  E.  Arbogast,  Los  An¬ 
geles;  F.  J.  Somers,  San  Jose. 

Papers  and  Discussions 

The  Saturday  meetings  were  devoted  to  open 
discussions,  participated  in  by  representatives  from 
all  branches  of  the  electrical  industry,  of  the  various 
problems  vital  to  the  contractors  and  dealers  at  this 
time. 

The  necessity  for  contractors  and  dealers  to  es¬ 
tablish  more  complete  and  detailed  accounting  sys¬ 
tems,  which  would  permit  of  an  intelligent  analysis 
of  operations  and  indicate  the  points  of  weakness  in 
methods  and  policies  being  followed,  was  clearly 
brought  out. 

A  complete  set  of  books,  following  the  account¬ 
ing  system  recommended  by  the  committee  of  the 
National  Association  of  Contractors  and  Dealers, 
which  was  made  up  after  an  exhaustive  study  of  the 
subject  ana  which  is  readily  adapted  to  both  small 
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Committee,  was  exceedingly  popular  and  in  great 
demand. 

In  the  ladies’  bowling  contest  Mrs.  Curtiss  of 
San  Fi’ancisco  tied  Mrs.  Nutt  of  Lindsay  for  first 
prize,  but  in  the  play-off  Mrs.  Nutt  proved  the  victor. 

In  the  croquet  tournament  Mrs.  M.  A.  DeLew 
of  San  Francisco  led  the  field  and  seemed  a  sure 
winner,  but  Mrs.  Clyde  Smith  of  Fresno,  with  a  sud- 


M  r  8.  Anderson  of 
Coalings  and  Mrs. 
Nutt  of  Lindsay  who 
were  the  winners  of 
the  whist  tourna¬ 
ment  and  the  ladies’ 
bowling  contest  re- 
spectively.  Mrs. 
Clyde  Smith  of 
Fresno  who  was  the 
winner  of  the  cro¬ 
quet  tournament  was 
not  to  be  found  at 
the  time  this  picture 
was  taken. 


den  burst  of  speed  and  skill,. came  up  in  the  home 
stretch  and  overtook  her  at  the  wire,  carrying  off 
first  honors. 

Mrs.  E,  J.  Anderson  of  Coalinga  was  awarded 
the  prize  as  the  best  player  in  the  whist  tournament. 

In  the  golf  tournament  Wm.  Cribble,  of  Chico,  • 
won  the  Contractor-Deal(*rs’  cup;  R.  J.  Davis  of  San 
Francisco,  the  Manufacturers’  cup,  and  A.  W.  Childs 
of  Los  Angeles,  the  Central  Station  cup. 

The  Journal  of  Electricity  Cup  — 

The  offer  of  the  Journal  of  Electricity  to  donate 
a  cup  to  be  awarded  to  the  local  section  having  the 
best  attendance  record  at  annual  meetings  was  en¬ 
thusiastically  accepted.  The  rules  governing  the 
award  of  this  cup  are  to  be  determined  by  a  com¬ 
mittee  to  be  appointed  by  the  president  and  will  be 
announced  later. 


“HOW  I  KEEP  IN  TOUCH  WITH  COSTS  IN 
CONTRACTING” 

BY  C.  J.  NEWBERY 

There  are  several  good  methods  for  handling 
accurate  cost  keeping  accounts,  and  some  system 
of  this  kind  is  most  vital  to  the  success  of  the 
contractor-dealer. 

Many  men  in  the  contracting  business  are  satis¬ 
fied  to  be  good  mechanics  and  let  it  go  at  that;  they 
do  not  strive  to  be  good  business  men.  It  is  not 
necessary  for  a  contractor  to  be  an  accountant,  but 
it  is  most  important  that  he  should  employ  a  com¬ 
petent  bookkeeper  to  handle  his  affairs,  either  by 
whole  or  part  time,  and  I  would  strongly  urge  those 
who  do  not  employ  a  regular  bookkeeper  to  get"  some 


one  to  come  in  at  some  time  of  the  day  or  evening 
to  keep  their  transactions  in  order. 

Checking  Costs  on  Construction  Work 
If  a  man  does  not  know  what  it  costs  him  to  do 
business,  in  other  words  what  his  overhead  expense 
is.  he  is  absolutely  at  sea,  and  a  menace  to  the  trade. 
Overhead  expense  must  be  provided  for  before  you 
can  make  any  profit.  Construction  work  is  somewhat 
more  complicated  than  the  retail  business,  owing  to 
the  uncertainty  of  the  labor  element  which  enters 
into  an  estimate,  and  the  keeping  of  accurate  costs 
of  a  job  is  the  best  and  safest  and  only  guide.  In  my 
office,  we  many  times  in  the  course  of  a  year  compare 
the  costs  of  jobs  of  approximately  the  same  size  and 
class,  and  if  we  find  the  cost  of  one  job  has  exceeded 
the  estimate  in  any  one  particular  item,  we  try  to 
remedy  it  in  subsequent  jobs  which  we  figure  on. 

A  Simple  Book  System  for  Contractors 
The  Newbery  Company  have  developed  a  system 
of  cost  keeping  which  we  use  in  all  our  offices,  and 
which  is  simple  and  efficient  and  does  not  require  an 
expert  bookkeeper  to  handle,  but  just  accuracy  in 
making  entries.  We  have  a  Cost  Ledger  ruled  with 
8  columns:  one  for  wire;  one  for  conduit  and  fit¬ 
tings  ;  one  for  switchboard,  switches  and  receptacles ; 
one  for  labor ;  one  for  merchandise  sundries ;  one  for 
contract  expense ;  one  for  total  cost ;  and  the  last  one 
for  tools,  if  any  are  chargeable  to  that  particular  job. 
An  account  for  every  job,  little  or  big,  is  opened  in 
this  ledger  and  all  items  pertaining  to  the  cost  are 
posted  to  the  columns  where  they  belong,  either  from 
stock  slips  or  bills  from  jobbers,  manufacturers, 
freighters,  etc.  The  labor  and  contract  expense  are 
rK)sted  every  week  from  a  voucher  made  up  at  the 
time  the  payroll  is  compiled,  and  which  shows  small 
incidental  expenses,  such  as  car  fare  and  telephone 
calls  by  superintendent  or  foreman  during  the  week 
on  each  job.  Money  paid  for  salaries,  either  drawn 
on  account  or  in  stated  weekly  amount,  is  also  shown 
on  this  voucher  and  posted  to  the  business  ledger 
from  there. 

Estimating  How  the'  Job  is  Running 
At  the  end  of  the  month  all  the  columns  in  the 
cost  ledger  are  added  up  and  the  totals  posted  to  the 
merchandise,  labor,  and  contract  expense  accounts  in 
the  business  ledger.  These  monthly  totals  in  the 
cost  ledger  are  then  added  to  the  totals  showing  in 
the  separate  columns  for  the  previous  month,  and 
entered  in  red  ink,  and  these  figures  are  added  up 
across  the  page  and  entered  in  red  in  the  total  cost 
column.  You  can  then  see  at  a  glance  what  is  the 
exact  cost  of  the  job  at  that  time,  and  can  form  a 
pretty  good  estimate  of  how  the  job  is  running  in 
comparison  with  the  price. 

This  system  of  ours  is  a  complete  double  entry 
system,  and  if  there  is  any  inaccuracy  in  any  entry 
or  addition  on  the  cost  ledger,  it  is  rectified.  It  is 
absolutely  essential  that  a  reliable  system  of  cost 
keeping  be  installed  in  every  business,  and  I  believe 
it  is  a  well  recognized  fact  that  the  concern  with  the 
l>est  cost  keeping  will  l)e  the  mo.st  successful,  other 
things  l)eing  equal. 
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A  New  Message  to  the  Electrical  Industry 

BY  R.  H.  BALLARD 

(The  recent  convention  of  the  California  Association  of  Electrical  Contractors  and  Dealers  at 
Santa  Cruz  brouf^ht  forth  many  notable  and  helpful  utterances.  So  stirring  was  the  construc¬ 
tive  program  outlined  by  R.  H.  Ballard,  vice-president  of  the  Southern  California  Edison  Com¬ 
pany,  as  the  newly  elected  president  of  the  National  Electric  Light  Association,  in  his  speech 
on  that  occasion,  that  the  Journal  of  Electricity  prevailed  upon  him  to  visit  its  offices  in  San 
Francisco  and  speak  into  the  dictaphone,  in  order  that  permanent  record  might  be  made  of 
these  helpful  words  which  thrilled  his  audience  at  Santa  Cruz. — The  Editor.) 


The  necessity  of  the  times  is  to  go  forward  and 
not  dwell  so  much  in  the  past.  We  have  come 
through  a  gi'eat  war,  which  has  left  its  mark,  but 
as  a  whole  our  country  is  in  good  condition.  The 
banking  power  of  the  United  States  in  1918  was  two 
and  one-half  times  that  of  the  combined  banking 
power  of  all  the  countries  engaged  in  the  war  in  the 
year  1903.  Notwithstanding  the  many  calls  for  pur¬ 
chase  of  Liberty  bonds,  Red  Cross  donations,  and 
other  similar  matters,  the  savings  per  capita  in  the 
country  for  the  year  1918  were  $113  as  against  $99 
in  the  year  1914.  In  addition  to  these  savings  there 
was  an  investment  of  $9.00  per  capita  in  direct  war 
savings,  which  indicates  an  increase  of  40%  in  sav¬ 
ings  by  the  people  of  the  country — which  is  about 
equal  to  the  average  increases  in  living  expenses  due 
to  high  prices.  The  way  to  bring  down  prices  is  to 
continue  the  savings  policy,  thereby  reducing  the 
inflation  in  money  due  to  the  government  borrow¬ 
ing,  which  inflation  has  largely  been  the  cause  of  the 
high  prices. 

The  National  Electric  Light  Association  as  a 
whole  is  fully  alive  to  the  “go-forward”  idea  and  will 
attempt  to  carry  through  a  big  program  for  the  com¬ 
ing  year.  An  amendment  to  the  National  constitu¬ 
tion  permits  of  much  greater  activities  by  geo¬ 
graphic  sections,  and  an  attempt  will  be  made  to 
organize  the  country  into  geographic  sections,  which 
may  result  later  in  national  conventions  being  in  the 
form  of  national  conferences  or  congresses  with  dele¬ 
gates  elected  from  geographic  sections. 

The  National  Electric  Light  Association  comes 
to  the  Paciflc  Coast  with  the  election  of  a  Pacific 
Coast  man  as  president,  and  now  the  chairmanship 
of  the  most  important  committee — the  Public  Policy 
Committee — comes  to  Mr.  John  A.  Britton  of  San 
Francisco. 

Have  you  tried  to  find  out  what  the  Association 
can  do  for  you  individually  in  addition  to  the  work 
it  is  doing  for  the  industry  at  large  ?  Have  you  tried 
to  find  out  what  you  can  do  for  the  Association? 
What  could  you  accomplish  for  the  electrical  indus¬ 
try  as  a  whole  by  an  expenditure  of  $5.00  or  $20.00 
per  year?  Very  little.  But,  with  15,000  or  more 
individual  members,  paying  $5.00  a  year;  with  5000 
or  more  firms  paying  $20.00  per  year  or  a  little  bit 
more,  and  with  the  dues  from  the  central  stations, 
the  fund  as  a  whole  is  sufficient  to  permit  the  carry¬ 
ing  on  of  some  really  big  constructive  work. 

In  addition  to  the  mere  paying  of  dues,  it  should 
not  be  overlooked  that  a  great  deal  of  time  and 
money  is  contributed  by  big  men  in  the  country  who 
give  of  these  freely  for  the  benefit  of  the  industry 
as  a  whole.  Let  none  of  us  be  provincial.  No  man, 


no  contractor,  no  plant,  no  company,  and  no  central 
station  can  singly  do  very  much,  but  collectively 
much  can  be  done. 

There  is  much  talk  going  on  in  the  country  now 
by  seers  and  others  who  are  preaching  radical 
changes  in  government.  What  is  the  matter  with 
our  present  government  ?  Our  constitution  gives  us 
inalienable,  inviolable  rights  of  personal  security, 
personal  liberty  and  private  property.  To  change  it, 
as  advocated  by  some,  would  be  to  disregard  these 
splendid  privileges,  no  matter  how  pure  a  theory 
some  forms  of  government,  such  as  Socialism,  may 
be  based  upon.  History  has  taught  us  that  the  ad¬ 
ministration  of  these  is  not  American  in  the  fact 
that  the  principles  of  our  constitution  are  disre¬ 
garded.  The  Bolsheviks  of  Russia  and  the  I.  W.  W.’s 
of  America  are  one  and  the  same  thing — all  disre¬ 
garding  rights  of  property,  personal  security  and 
personal  liberty.  To  what  lengths  they  have  gone 
in  Russia  in  the  disregard  of  personal  security  and 
liberty  is  well  known.  There  is  nothing  American  in 
this.  The  American  people  do  not  need  a  new  form 
of  government,  but  rather  they  do  need  to  awake  to 
the  true  signs  of  the  times — namely,  the  call  to  serv¬ 
ice  in  the  highest  sense  of  the  word. 

Service  is  not  merely  a  question  in  the  electrical 
business  of  maintaining  steady  voltage  and  continu¬ 
ous  supply;  it  involves  real  honesty  of  purpose,  will¬ 
ingness  and  determination  to  serve — it  includes  that 
indefinable  something  which  makes  it  a  pleasure  for 
a  customer  to  do  business  with  the  seller.  It  should 
include  real,  honest,  down-in-the-heart  cooperative 
effort,  all  through  the  organization. 

It  is  well  for  contractor-dealers  to  remember,  in 
dealing  with  customers,  that  this  same  ideal  of  co¬ 
operative  helpfulness  can  be  made  to  pervade  every 
act,  to  enter  into  every  conversation,  so  that  the 
public  at  large  may  be  informed  concerning  the  real 
motives  that  underlie  the  work  of  this  great  industry 
of  ours,  and  thus  by  this  combined  effort  we  may 
usher  in  an  even  more  efficient  era  of  prosperity,  and 
usefulness  of  the  electrical  industry  to  the  nation  at 
large. 

I  There  will  be  other  articles  of  importance  besides  g 

I  those  on  electricity  in  farming  in  the  August  1st  I 

I  issue.  For  instance: —  5 

I  The  Demands  of  Electrical  Inspection — by  E.  F.  | 

I  Hensler  I 

I  Concrete  Ships — by  J.  W.  Sadler  | 

I  Acquiring  a  Water  Power  Right — by  W.  B.  Heroy  | 

i  A  World’s  Record  in  Fuel  Oil  Conservation — by  | 

I  E.  A.  Weymouth  | 

I  Ideas  of  Store  Merchandising  | 
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Should  You  Mention  the  Price? 

BY  ROBERT  FALCONER 

(Convincing  your  prospect  of  the  value  of  your  goods  before  prejudicing  hint  by  stating  the 
price  is  the  keynote  of  this  discussion  of  selling  methods.  The  art  of  salesmanship  is  variously 
interpreted,  but  the  order  of  procedure  is  generally  recognized  as  being  of  primary  importance. 
This  is  one  way  of  proceeding — what  do  you  do  about  stating  prices  to  customers? — 
The  Editor.) 


Wrong  End  To  — 

A  mistake  that  a  great  many  salesmen,  and 
advertising  men  as  well  for  that  matter,  make,  is  to 
go  about  selling  wrong  end  to.  Instead  of  working 
up  to  the  price,  they  start  with  the  price  and  work 
backwards.  Possibly  this  custom  has  become  more 
common  in  the  public  utility  business  than  in  any 
other.  A  good  way  to  keep  in  mind  the  logical  steps 
of  making  a  sale  is  to  remember  that  when  an  army 
officer  gives  the  order  to  march  he  does  so  in  the 
following  manner: 

Attention! 

Company!! 

Forward!!! 

March!!!! 

First,  the  attention  of  every  man  in  the  com¬ 
pany  is  atracted  by  calling  “Attention !”  Second,  the 
interest  of  every  man  in  the  company  is  aroused  by 
the  next  word — “Company!!” — which  indicates  that 
what  follows  is  something  to  which  every  man  will 
have  to  give  close  attention.  Third,  the  word  “For¬ 
ward!!!”  creates  in  the  men  a  desire  for  a  definite 
action.  Fourth,  the  command,  “March!!!!”  sets  the 
whole  company  in  motion  and  the  sale  is  completed. 
This  appears  to  be  the  only  order  of  giving  the  com¬ 
mand  that  makes  it  possible  to  reduce  it  to  four 
words  and  to  the  shortest  possible  time.  It  also  fol¬ 
lows  in  logical  order  the  steps  which  experienced, 
successful  salesmen  always  take,  whether  they  are 
aware  of  it  or  not. 

Applying  Army  Orders  to  Sales  — 

The  salesman  who  will  keep  these  four  words 
in  mind  in  the  order  in  which  they  appear  above  and 
will  apply  them  in  principle  to  his  interviews  will 
make  more  sales  and  make  them  in  a  shorter  space 
of  time  than  will  the  salesman  who  does  not  follow 
as  logical  a  course  in  making  a  sale. 

It  may  make  the  idea  a  little  clearer  to  translate 
the  army  officer’s  command  into  the  barest  outline 
of  an  electric  flat  iron  sale.  Following  every  step 
closely,  we  get  something  like  this : 

Mrs.  Brown! 

Ironing  convenience!! 

Blank  Electric  Iron!!! 

$6.00,  Please!!!! 

When  the  officer  calls  “Attention!”  he  uses  a 
word  which  makes  every  man  give  the  same  sort  of 
attention  that  they  would  give  if  each  had  been 
called  individually  by  name.  It  is  always  well  when 
making  a  sale  to  call  the  prospect  by  name  if  it  is 
possible  to  leani  the  name  in  advance.  When  we  say 
ironing  convenience  w’e  arouse  an  interest  somewhat 
akin  to  that  aroused  in  the  soldiers  by  the  word, 
“Company ! !”  When  we  name  the  make  of  the  iron 
we  are  becoming  more  specific  and  creating  a  desire 
for  a  definite  article,  just  as  the  officer  creates  a 
desire  for  definite  action  by  the  word  “Forwafd!!!” 


When  we  collect  the  money  we  complete  the  sale, 
just  as  the  officer  sets  the  whole  company  in  motion 
by  the  command  —  “March ! ! ! !” 

Customers  as  Raw  Recruits  — 

Of  course,  no  sale  can  be  made  as  easily  as  this. 
This  outline,  however,  does  show  in  a  concise  manner 
the  different  steps  of  making  a  sale.  It  does  bring 
out  the  fact  that  something  should  be  said  or  done 
before  the  price  is  quoted.  If  the  officer  should  say, 
“March  forward,  company,”  he  would  not  secure  the 
results  that  he  does  secure.  If,  when  attempting  to 
sell  an  electric  iron  the  salesman  says,  “This  Blank 
Electric  Iron  makes  ironing  convenient,”  he  is  not 
going  to  secure  the  same  results  that  he  will  if  he 
says  something  like  this: 

People  are  coming  more  and  more  to  demand  that  iron¬ 
ing  be  made  more  easy,  quick  and  convenient.  To  meet  this 
demand  the  Blank  Electric  Manufacturing  Company  has  per¬ 
fected  this  electric  flat  iron  which  is  designed  to  meet  every 
requirement  of  the  housewife,  which  hundreds  of  users  have 
found  to  meet  every  requirement,  and  which  in  every  case 
has  saved  a  great  deal  of  the  labor  connected  with  ironing. 
It  sells  for  only  $6.b0. 

A  salesman  or  an  advertising  man  may  be  com¬ 
pared  to  an  officer  and  the  public  to  whom  he  is  try¬ 
ing  to  sell  to  an  army  of  raw  reciniits.  If  this  army 
were  well  trained  all  that  would  be  necessary  would 
be  to  give  the  order  alx)ut  electric  irons  and  a  sale 
would  be  made.  As  it  is  not  well  trained,  each  step 
of  the  order  will  have  to  be  explained  in  detail,  just 
as  each  step  of  a  command  must  be  explained  to  new 
recruits.  It  is  in  this  preliminary  training  that  the 
advertising  man  can  do  his  best  work,  and  it  is  be¬ 
cause  advertising  is  only  preliminary  training  that 
in  so  much  advertising  today  we  do  not  see  the  prices 
mentioned. 

The  Function  of  the  Advertising  Department  — 

The  work  which  the  well  organized  advertising 
department  working  behind  the  lines  of  the  sales 
force  does  is  to  attract  the  attention  of  the  public  to 
the  goods  sold,  to  arouse  an  interest  in  the  demands 
that  are  met  by  these  goods,  and  possibly  to  create 
a  desire  for  the  goods  sold.  In  most  cases  it  is  left 
to  the  salesman  on  the  fighting  line  to  actually  make 
the  sales  just  as  it  is  left  to  the  infantry  to  actually 
take  objectives  in  warfare. 

It  is  for  this  reason  that  the  greatest  art  in  sell¬ 
ing  demands  that  the  selling  price  be  given,  as  a 
general  rule,  a  far  more  prominent  place  in  the 
advertising  matter.  The  only  exception  to  this  rule 
is  where  the  merchandise  is  staple,  the  kind  that  peo¬ 
ple  are  buying  daily,  the  kind  the  uses  and  quality 
of  which  are  entirely  familiar  to  the  people,  and 
which  is  being  sold  at  a  price  below  the  cuiTent 
price — below  the  price  which  the  people  know  is 
current.  Even  then  it  is  usually  necessary  to  show 
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the  public  that  the  goods  are  really  worth  more  than 
they  are  being  sold  for. 

Value  and  Price  — 

It  is  upon  those  seven  words,  “worth  more  than 
they  are  sold  for,”  that  successful  salesmanship 
hinges.  Unless  a  person  is  convinced  that  he  is  get¬ 
ting  at  least  his  money’s  worth  he  is  not  going  to 
spend  that  money.  If  he  is  told  the  price  first  and 
the  quality  afterwards  he  may  have  formed  his  con¬ 
clusions  before  there  has  been  an  opportunity  to 
convince  him  that  the  articles  or  the  goods  are  worth 
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as  much  or  more  than  the  price  for  which  they 
are  sold. 

Good  salesmanship  depends  upon  selling  the 
prospect  the  idea  of  what  the  goods  to  be  sold  will 
do  for  him.  After  this  idea  has  been  sold  the  price 
is  a  secondary  consideration. 

It  will  be  well  for  every  salesman  never  to  say . 
“March!!!!”  until  he  has  first  taken  his  prospect 
through  the  steps  of  “Attention!” — “Company!!” — 
“Forward!!!”  Use  the  selling  price  for  closing  the 
sale  rather  than  for  arousing  interest  or  creating  a 
desire. 


Audible  Electric  Signals  in  Industrial  Plants 

BY  v.  KARAPETOFF 


(Much  time  is  wasted  in  industrial  plants  by  the  officials,  experts,  and  important  employes 
trying  to  locate  each  other.  The  telephone  system  has  obvious  limitations,  and  for  this  reason 
there  has  arisen  a  device  for  acoustic  code  signals.  '  The  device  and  its  various  applications  is 
described  in  the  following  article,  which  formed  part  of  a  paper  recently  presented  before  the 
Rochester,  N.  Y.,  Section  of  the  American  Institute  of  Electrical  Engineers.  The  author  is  Pro¬ 
fessor  of  Electrical  Engineering  at  CJomell  University. — The  Editor.) 


The  Need  for  Acoustic  Signals  — 

No  industrial  plant  of  any  magnitude  may  be 
considered  fully  efficient  unless  means  are  provided 
for  promptly  locating  any  important  employe,  no 
matter  where  he  may  be  within  the  plant.  A  private 
telephone  system,  however  extensive,  serves  this  pur¬ 
pose  only  so  long  as  the  needed  man  is  at  his  desk, 
but  as  soon  as  he  leaves  his  desk  the  problem  of 
locating  him  b^omes  a  hit-and-miss  proposition.  On 
the  other  hand  a  superintendent,  a  foreman,  a  mill¬ 
wright,  a  repair  man,  etc.,  is  ordinarily  useful  only 


A  code  callingr  instrument  (Klaxocator),  and  the  signals  which  it  actuates, 
vis.,  an  electric  horn,  a  bell  and  an  electric  lamp. 


in  SO  far  as  he  can  freely  move  about  the  shop  with¬ 
out  the  fear  that  someone  of  importance  may  need 
him.  Thus,  within  the  last  few  years,  audible  elec¬ 
tric  signals  have  been  introduced  into  many  indus¬ 
trial  plants. 

Such  an  electric  signal  is  usually  similar  in  its 
construction  to  the  familiar  electric  “horn”  used  on 
automobiles.  It  consists  of  a  diaphragm  with  an 
anvil  at  its  center.  A  toothed  wheel  driven  by  a 
small  electric  motor  strikes  the  anvil  many  times  a 
second  and  causes  it  to  vibrate  vigorously.  These 
vibrations  produce  the  well-known  warning  tone. 


which  carries  over  a  considerable  distance.  The  de¬ 
vice  is  provided  with  a  projector  or  horn  the  shape 
of  which  depends  on  whether  it  is  desired  to  scatter 
the  sound,  to  intensify  it  in  horizontal  direction,  or 
to  deflect  it  downward.  Such  motor  driven  signals 
are  now  made  much  more  powerful  than  automobile 
horns,  and  are  wound  for  110  or  220  volts,  direct  or 
alternating  current,  so  that  they  can  be  connected 
to  a  lighting  or  power  circuit,  and  do  not  require  a 
separate  low-voltage  battery. 

With  such  electric  audible  signals  scattered 
throughout  the  plant,  it  becomes  an  easy  matter  to 
locate  instantly  any  person  to  whom  a  code  number 
has  been  assigned.  For  example,  when  the  manager 
wishes  to  speak  to  one  of  the  assistant  superintend¬ 
ents,  who  may  be  anywhere  in  the  plant,  he  simply 
tells  the  telephone  operator  to  sound  this  particular 
man’s  call.  As  soon  as  this  assistant  superintendent 
hears  his  call,  he  comes  to  the  nearest  telephone  and 
reports,  whereupon  the  operator  connects  him  with 
the  manager. 

It  would  be  rather  inconvenient  for  the  tele¬ 
phone  operator  to  sound  the  various  calls  by  hand; 
therefore  a  special  code-calling  automatic  instrument 
has  been  developed  for  this  purpose.  The  operator 
merely  sets  the  desired  person’s  code  number  on  a 
dial  and  pulls  a  lever.  A  contact-making  mechanism 
is  thereby  set  in  motion,  which  closes  the  electric 
circuit  and  operates  the  code  signals  throughout  the 
plant  the  required  number  of  times  and  then  stops 
automatically. 

'  In  noisy  and  in  open  places,  or  in  large  factory 
lofts,  the  electric  horns  mentioned  above  constitute 
the  most  suitable  type  of  signal.  In  offices  they  may 
be  replaced  by  less  loud  electric  gongs,  bells,  buzzers, 
air  whistles,  or  incandescent  lamps. 

Various  Industrial  Uses  — 

Of  all  t)T)es  of  industrial  plants,  steel  mills  have 
buildings  scattered  over  a  particularly  large  area, 
with  wide  yards  between.  Taking  into  consideration 
also  the  noisy  character  of  such  mills,  the  importance 
of  acoustic  signals  will  at  once  become  apparent. 
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The  large  capital  involved  in  the  production  of 
steel,  the  necessity  for  high-priced  experts  and  for 
a  very  rigid  organization, — all  these  factors  make 
the  installation  of  an  efficient  code  calling  system 
almost  imperative;  the  trifling  expense  involved  is 
insignificant  in  comparison  with  the  results. 

Ship  yards  resemble  steel  mills  in  so  far  as  the 
needs  for  acoustic  signals  are  concerned,  with  the 
added  problem  of  inconvenience  of  direct  communica¬ 
tion  between  two  parts  of  a  ship  hull  or  between  two 
ships  under  construction. 

In  a  textile  mill  audible  signals  are  essential  on 
account  of  the  deafening  noise  of  hundreds  of  high 
speed  machines  and  spindles  used  in  many  depart¬ 
ments.  Since  telephones  are  practically  impossible 
in  such  noisy  shops,  and  since  the  code  system  is  here 
needed  only  for  a  comparatively  small  number  of 
superintendents  and  engineers,  each  person  should 
be  given  two  or  three  code  numbers,  in  order  that  he 
may  know  where  to  go,  and  what  to  do. 

The  character  of  work  in  a  large  printing  estab¬ 
lishment  is  such  that  the  production  manager,  the 
man  in  charge  of  the  machinery,  and  a  few  other 
experts  have  to  cover  several  floors.  A  code  calling 
system  is  therefore  an  essential  adjunct  in  such  a 
plant,  and  the  signals  employed  vary  from  powerful 
electric  horns  in  noisy  press  rooms  down  to  gentle 
buzzers  in  the  offices. 

A  modern  coal  mine  may  have  miles  of  passages 
and  rooms  underground,  so  that  the  superintendent, 
his  assistants,  the  master  mechanic,  the  electrician, 
etc.,  have  to  cover  quite  an  extensive  area.  In  some 
states  the  law  prescribes  mine  ’phones  at  the  main 
workings  and  this  requirement  makes  a  code  calling 
equipment  so  much  more  important.  The  superin¬ 
tendent  may  be  half  a  mile  away  from  the  nearest 
telephone,  with  no  possible  chance  of  hearing  it  or 
knowing  whether  he  or  someone  else  is  wanted.  A 
system  of  powerful  horns  installed  throughout  the 
mine  and  connected  to  a  code-calling  instrument  out¬ 
side  the  mine  would  instantly  convey  the  call. 

A  further  improvement  of  this  system  might 
consist  in  providing  the  superintendent,  the  foreman, 
the  electrician,  etc.,  with  portable  telephones,  which 
could  be  connected  to  the  line  wires  at  any  point. 

Audible  signals  could  be  made  useful  on  large 
construction  jobs,  scattered  over  a  considerable  dis¬ 
tance;  for  example,  on  large  buildings,  hydraulic 
dams,  power  plants,  bridges,  aqueducts,  transmission 
lines  and  the  like.  Such  audible  signals  may  be  used 
either  in  conjunction  with  temporary  telephones,  or 
without  them. 

Marine  Applications  — 

The  hazards  of  the  sea  today  demand  an  equip¬ 
ment  which  will  not  only  fill  the  needs  of  routine 
service,  but  which  will  also  prove  unfailingly  efficient 
under  the  stress  of  emergency.  The  intercommuni¬ 
cation  and  signal  equipment  is  the  nerve  system  of 
the  ship.  During  emergencies  it  becomes  the  one 
and  only*  means  which  enables  the  officers  to  direct 
and  coordinate  the  operations  of  the  ship  and  its 
crew.  A  large  number  of  electric  horns  have  been 
recently  installed  on  various  United  States^  naval 
vessels. 


Western  Ideas _ 

EFFECTIVE  EMPHASIS  is  often  achieved  by 
featuring  a  single  appliance.  A  San  Jose  company 
recently  focused  attention  on  their  portable  electric 
lamp  by  devoting  to  it  their  entire  window.  On  a 
table  covered  with  gold-brocaded  cloth  were  a  half- 
dozen  electric  lamps  with  gold  bases  and  shades. 
Others  were  placed  on  the  floor  or  clamped  to  the 
wall  or  the  glass.  A  large  red  card  with  white  letter¬ 
ing  bore  the  following  announcement: 

“THE  LAMP  OF  A  THOUSAND  POSITIONS 
“You  can  hang  it,  stick  it,  clamp  it,  or  stand 
it.  There’s  a  soft  mellow  light  just  where 
you  want  it.” 

A  black  background  and  green  floor-covering  set  off 
the  bright  display. 

A  window  which  exhibits  an  indiscriminate 
assortment  of  merchandise  leaves  no  particular  im¬ 
pression  on  the  preoccupied  mind  of  the  average 
pedestrian,  even  if  he  stops  to  look.  A  window 
which  has  a  scheme  with  broad  and  obvious  outlines, 
or  one  which  devotes  its  entire  space  to  the  presen¬ 
tation  of  one  particular  appliance,  will  carry  a  defi¬ 
nite  message  which  the  passer-by  can  take  in  at  a 
glance  and  carry  away  with  him. 


DENVER  ILLUMINATION 

The  efTeotive  illumination  of  the  headquarters  buildinn  of  the  Denver  Gas 
&  Electric  Company  is  an  example  of  the  fact  that  the  electric  decoration 
of  a  building  need  not  be  confined  to  strings  of  lights  in  outline.  The 
pattern  effect  of  the  light  groupings  in  this  case  is  mo.st  artistic  - -and 
suggests  a  field  of  exi>eriment  along  similar  lines. 
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Customers'  Comments _ 

(The  mystery  of  a  woman’s  thoughts  is  here  unrav¬ 
eled  by  a  woman  herself,  who  here  gives  her  impres¬ 
sions  of  a  recent  shopping  expedition.  Was  one  of 
these  your  store?  — The  Editor.) 

SHOPPING  is  a  high  art  but  salesmanship  is 
more  so.  The  salesman’s  most  common  complaint 
against  the  customer  is  that  she  (I  have  yet  to  see 
a  criticism  of  the  man  shopper!)  does  not  know 
what  she  wants.  The  customer’s  frequent  objection 
to  the  salesman  is  that  he  knows  too  well  what  he 
wants  to  sell  her. 

IN  SEARCH  OF  WASHING  MACHINES  I 
bi  aved  the  terrors  of  the  opinionated  salesman  in  the 
serene  confidence  that  this  time,  at  least,  I  knew 
exactly  what  I  wanted.  Before  the  end  of  my  wander¬ 
ings,  however,  I  learned  that  there  are  as  many  vari¬ 
eties  of  the-last-word-in-washing-machines  as  there 
are  in  hat-trimmings,  for  instance,  and  I  discovered 
that  my  formerly  unbiased  mind  was  being  influ¬ 
enced  not  by  the  virtues  of  the  washing  machines 
but  by  the  people  and  the  places  selling  them., 

THE  NONDESCRIPT  STORE  is  almost  enough 
to  discount  the  effect  of  a  good  salesman.  The  first 
place  I  came  to  was  fairly  attractive  on  the  outside, 
but  on  entering  the  door  I  was  aware  of  nothing  but 
a  perfect  forest  of  price  tags.  They  dangled  by  ten- 
inch  strings  from  a  solid  canopy  of  chandeliers; 
they  trailed  conspicuously  from  toasters  and  electric 
irons;  they  balanced  themselves  precariously  on 
small  boxes.  I  had  an  absurd  desire  to  read  them 
all,  without  the  slightest  curiosity  concerning  the 
articles  to  which  they  were  attached ;  and  from  that 
brief  impression  I  cannot  recall  the  quality  or  fea¬ 
tures  of  a’  single  article  :  nothing  but  price  tags. 

OUT  OF  THE  GLOOM  a  corpulent  gentleman 
in  his  shirt  sleeves  bore  down  upon  me,  and  hearing 
that  I  wanted  to  look  at  washing  machines  seemed  to 
lose  interest.  He  turned  on  his  heel,  and  indicating 
me  with  a  jerk  of  his  thumb  over  his  shoulder,  said 
to  some  unseen  minion  in  the  backgi’ound,  “Show 
lady  washing  machine.’’  This  telegraphic  admoni¬ 
tion  pi’oduced  a  pleasant,  quiet-mannered  young  man 
who  led  me  down  the  long  narrow  store  into  a  pitchy 
darkness,  where  I  feared  every  moment  to  fall  over 
something.  He  switched  on  a  light  and  disclosed  a 
lonely  washing  machine  which  he  proceeded  to  ex¬ 
plain  very  pleasantly  and  effectively,  demonstrating 
the  wringer  by  passing  a  large  handkerchief  through 
it.  But  this  one  act  eventually  caused  his  downfall 
as  far  as  I  was  concerned,  for  after  about  four  min¬ 
utes  he  did  it  again  and  I  realized  with  a  shock  that 
he  had  a  revolving  speech,  and  that  through  my  stay¬ 
ing  a  little  too  long  we  had  come  round  to  the  same 
point  again.  But  for  the  handkerchief  incident  I 
might  not  have  noticed  it.  However,  he  was  really 
a  pleasing  salesman  and  if  they  had  had  more  than 
one  washing  machine  in  the  store  my  search  might 
have  ended  thei*e.  Even  if  it  is  only  a  question  of 
washing  machines,  we  like  to  feel  that  we  are  exer¬ 
cising  our  judgment  and  our  privilege  of  selection. 

A  GOOD  WINDOW  DISPLAY  was  the  next 
thing  which  caught  my  eye.  It  had  nothing  to  do 


with  washing  machines — but  I  went  into  the  store. 
A  most  sociable  atmosphere  pervaded  the  place. 
There  were  a  number  of  people  leaning  on  the  coun¬ 
ters  having  friendly  talks.  'They  were  talking  about 
Los  Angeles.  Nobody  seemed  to  be  buying  or  selling 
anything.  I  had  the  rather  disconcerting  sensation 
of  having  entered  a  club  of  which  I  was  not  a  mem¬ 
ber,  and  stood  somewhat  irresolutely  by  the  door, 
loath  to  interrupt.  Finally  an  agreeable  but  some¬ 
what  untidy  lady  emerged  from  the  conversation, 
approached  me,  and  silently  cocked  an  interrogative 
eye.  I  said  faintly,  “Washing  machines,’’  whereupon 
she  became  suddenly  and  unexpectedly  businesslike. 
She  led  the  way  to  the  back  of  the  store  (all  wash¬ 
ing  machines  seem  to  be  in  the  back  of  the  store), 
took  up  her  stand  beside  one  of  two  machines,  drew 
a  very  deep  breath  and  began.  She  recited  in  a  loud 
monotone  what  she  herself  called  the  “talking 
points’’  of  this  particular  machine.  Derailed  by  my 
occasional  questions,  she  would  lapse  into  a  gratify¬ 
ing  informality,  but  just  as  I  was  on  the  verge  of 
learning  some  of  the  irrelevant  things.it  pleased  me 
to  know,  she  would  resume  the  recitation  at  the  exact 
point  where  I  had  interrupted  it. 

THE  STORE  WAS  VERY  NOISY  — a  fact 
which  perhaps  accounted  for  the  loud  tones  in  which 
the  lady  seemed  disposed  to  address  me.  People 
were  coming  and  going,  shouting  queries  up  a  flight 
of  stairs,  banging  doors  and  dropping  things.  They 
had  good  washing  machines  there,  but  I  felt  sud¬ 
denly  exhausted. 

A  STORE  WHICH  “USED  TO  KEEP  THEM’’ 
was  my  next  experience,  and  I  came  out  with  the 
feeling  that  washing  machines  were  quite  out  of 
date,  and  no  longer  used  in  the  best  families. 

A  HUMAN  OASIS  in  a  desert  of  “salesmen’’ 
was  a  friendly  middle-aged  man  who  made  no  partic¬ 
ular,  or  at  least  no  obvious,  effort  to  sell  me  a  wash¬ 
ing  machine.  He  confined  himself  chiefly  to  answer¬ 
ing  my  questions  in  a  pleasing  and  informal  manner, 
adding  little  suggestions  of  his  own  and  an  occasional 
apt  story  of  some  humorous  experience  with  other 
customers. 

His  washing  machines  were  a  great  deal  too  ex¬ 
pensive  for  me,  but  he  seemed  to  bear  me  no  ill  will 
on  that  account.  We  parted  on  the  best  of  terms, 
and  I  felt  as  though  I  had  done  him  a  favor  by  tak¬ 
ing  up  his  time  for  nothing — though  of  course  he 
may  have  sworn  as  soon  as  I  was  out  of  hearing. 

A  VERY  PLEASING  STORE  was  the  next 
scene  of  my  activities,  but  its  effect  was  much 
marred  by  a  well-dressed  young  Adonis  whose  ab¬ 
stracted  and  perfunctory  attention  gave  me  the  im¬ 
pression  that  he  had  .an  absorbing  five  o’clock  en¬ 
gagement  and  was  planning  just  where  he  would 
take  her  to  dinner.  He  was  irreproachably  polite, 
but  very  detached.  I  had  to  work  hard  for  any 
information  I  wanted,  and  he  seemed  distinctly  re¬ 
lieved  when  I  withdrew  and  left  him  to  hjs  absorp¬ 
tion. 

When  I  find  an  inexpensive  washing  machine,  an 
attractive  store,  and  a  human  salesman  all  miracu¬ 
lously  gathered  together  under  one  roof  I  expect  to 
dismiss  the  laundress. 
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The  Engineer — His  Opportunities  and  Responsibilities 

BY  JOHN  B.  FISKEN 

(The  engineer  is  becoming  a  more  and  more  important  factor  in  the  modern  world,  but  his 
unnecessarily  retiring  temperament  tends  to  prevent  him  from  taking  the  high  place  which  is 
rightfully  his.  The  qualifications  necessary  for  a  successful  engineer,  some  of  the  vast  opportu¬ 
nities  of  service  which  lie  before  him,  and  the  responsibilities  which  are  inseparable  from  his 
calling  are  the  lessons  which  this  article  aims  to  bring  home. — The  Editor.) 


You  will  notice  from  the  title  which  I  have 
chosen  for  this  paper,  that  I  have  assumed  that 
engineers  are  of  the  male  persuasion.  I  believe  my 
assumption  is  correct  today,  but  what  of  tomorrow? 
Is  there  any  good  reason  why  women  should  not 
enter  our  profession?  We  all  know  they  have  been 
successful  as  lawyers,  doctors  and  ministers,  and 
while  I  have  never  known  of  a  female  engineer,  I 
believe  the  field  in  our  country  is  one  which  in  time 
is  sure  to  be  invaded  by  women  and,  I  predict,  suc¬ 
cessfully. 

To  justify  my  predictions  I  would  point  to  the 
fact  that  in  Britain  prior  to  the  signing  of  the 
armistice,  women  were  being  trained  to  fill  technical 
positions.  During  the  war  women  played  an  in¬ 
creasing  part  in  electrical  industry,  a  fact  which  has 
been  noted  from  time  to  time  in  the  trade  and  tech¬ 
nical  journals.  Whether  they  are  to  retain  their 
hold  on  such  work  or  not  remains  to  be  seen.  Where 
only  brains  are  necessary,  there  is  no  doubt  that 
women  can  “hold  down  the  job,”  but  in  cases  where 
muscular  strength  is  necessary  it  is  probable  that 
men  will  have  it  all  their  ’own  way. 

What  Is  an  Engineer?  — 

The  question  may  be  asked.  What  is  an  “engi¬ 
neer?”  and  it  may  be  well  to  consider  that  question, 
and  with  it  the  question.  What  is  engineering? 

I  do  not  think  we  can  possibly  find  a  better  defi¬ 
nition  of  engineering  than  that  given  by  the  late 
Henry  Gordon  Stott,  a  Past  President  of  the  Amer¬ 
ican  Institute  of  Electrical  Engineers.  He  defined 
engineering  as  “The  art  of  organizing  and  directing 
men,  and  of  controlling  the  forces  and  materials  of 
nature  for  the  benefit  of  the  human  race,”  and  that 
definition  is  one  we  should  constantly  bear  in  mind. 

The  Qualifications  for  an  Engineer  — 

About  three  years  ago  the  American  Society  of 
Civil  Engineers’  committee  on  engineering  education 
sent  out  a  questionnaire  on  the  subject  to  a  large 
number  of  practicing  engineers  throughout  the  coun¬ 
try,  and  about  fifteen  hundred  answered.  A  compila¬ 
tion  of  these  answers  gave  the  following  somewhat 
startling  results : 


1.  Character,  including  integrity,  responsibility,  re¬ 
sourcefulness,  initiative  . . .  41.0 

2.  Judgment,  including  common  sense,  scientific  atti¬ 
tude,  perspective  . . .  17.6 

3.  Efficiency,  including  thoroughness,  accuracy,  industry  14.5 

4.  Understanding  of  men,  executive  ability .  14.0 

87.0 

5.  Knowledge  of  the  fundamentals  of  engineering  science  7.0 

6.  Technique  of  practice  and  of  business .  6.0 


100.0 

To  sum  up,  the  principal  factors  which  con¬ 
tribute  to  a  successful  career  either  as  an  engineer 
or  a  business  man,  according  to  the  tabulation  of  the 
American  Society  of  Civil  Engineers’  committee,  are 


character,  judgment,  efficiency  and  understanding  of 
men;  add  to  that  technical  knowledge  and  you  are 
supposed  to  have  a  completed  whole.  All  of  that 
cannot  be  acquired  in  a  four  years’  college  course, 
and  to  my  mind  more  is  necessary.  An  engineer  to 
take  his  proper  place  as  a  citizen  should  have  confi¬ 
dence  in  himself  as  a  public  speaker,  and  to  acquire 
this  confidence  he  should  take  advantage  of  every 
opportunity,  both  in  his  college  years  and  those  that 
immediately  follow.  It  is  not  necessary  that  he 
should  make  a  long  speech,  but  the  accomplishment 
of  being  able  to  rise  and  address  a  meeting,  if  it  be 
no  more  than  asking  a  question,  is  one  that  is  not 
sufficiently  possessed  by  the  majority  of  engineers. 

A  man  to  successfully  fill  a  managerial  position 
which  may  involve  questions  of  franchises  must  have 
a  thorough  knowledge  of  municipal  govenunent  or¬ 
ganization;  he  must  be  able  to  foresee  the  outcome 
of  any  investment  he  may  be  called  upon  to  make; 
he  must  be  able  to  understand  fully  all  financial 
statements  submitted  for  his  approval;  he  must 
know  how  and  when  to  finance  new  projects ;  and  he 
must  be  able  to  set  a  price  on  what  he  has  to  sell 
that  will  enable  him  to  earn  a  fair  profit.  To  do  all 
this  involves  a  knowledge  of  economics,  accounting, 
banking,  commercialism,  and  the  principles  of  com¬ 
mon  law.  In  addition,  a  command  of  foreign  lan¬ 
guages  should  be  extremely  helpful  to  the  man  who 
desires  to  take  advantage  of  the  great  international 
opportunities  which  are  ahead  of  us. 

The  Engineer’s  Opportunities  — 

Having  discussed  the  composition  of  the  engi¬ 
neer,  we  may  ask  what  are  his  oppoi-tunities  ? 

Early  in  1917  the  authorities  of  Purdue  Univer¬ 
sity  published  the  results  of  an  analysis  of  the  activ¬ 
ities  of  the  alumni  of  the  School  of  Electrical  Engi¬ 
neering.  They  took  the  period  of  ten  years  ending 
June,  1915,  during  which  period  705  students  had 
graduated,  and  showed  the  number  and  percentage 
engaged  in  various  lines  of  work,  as  follows; 


rv 

ManufacturinK  . — .  260  36.4 

OperatinK  Railway  .  138  19.6 

Telephone  and  TeleKraph .  46  6.6 

Public  .  16  2.2 

TeachinK  . - .  43  6.1 

Non-electrical  EnjdneerinK  .  32  4.5 

Non-enKineerinsc  .  68  8.2 

Miscellaneous  enirineerinK  .  71  10.0 

Unaccounted  for  .  28  3.9 

Deceased  . 23  3.2 


705  99.6 

Commenting  upon  these  figures,  Professor  C. 
Francis  Harding,  head  of  the  School  of  Electrical 
Engineering,  said  “that  during  the  last  few  years 
there  has  seemed  to  be  a  gi’eater  tendency  for  elec¬ 
trical  engineers  to  enter  situations  of  a  more  or  less 
commercial  nature  with  the  utilities  and  other  posi¬ 
tions  requiring  a  broader  training  than  was  the  case 
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ten  years  ago.”  There  is  no  doubt  in  my  mind  that 
Professor  Harding  is  correct,  and  I  believe  that  a 
similar  analysis  of  other  branches  of  engineering 
would  show  a  similar  result. 

Many  students  expect  when  they  graduate  that 
they  will  find  positions  open  to  them  at  large  sal¬ 
aries,  but  unfortunately  very  rarely  is  this  the  case. 
Few  engineers  attain  to  a  large  degree  of  usefulness 
under  the  age  of  thirty,  and  I  believe  that  in  the 
case  of  quite  a  large  majority  the  age  is  considerably 
in  excess  of  that. 

Economic  necessity,  largely  the  outcome  of 
competition,  has  resulted  in  the  consolidation  of 
manufacturing  and  public  utility  interests.  This 
has  necessitated  the  creation  of  departments  offering 
an  opportunity  to  the  man  who  has  demonstrated 
his  capability  to  become  a  department  head.  There  is 
some  danger  that  the  engineer  heading  a  department 
may  become  so  wrapped  up  in  his  attempts  to  in¬ 
crease  the  efficiency  of  his  own  department  or  spe¬ 
cialty  that  his  development  becomes  dwarfed,  and  to 
avoid  this  he  must,  so  far  as  lies  in  his  power,  keep 
in  touch  with  the  developments  of  other  departments. 

There  are  many  opportunities  for  the  engineer 
to  “go  it  alone”  as  a  consulting  engineer,  though  here 
also  there  is  some  risk  of  attaining  too  high  a  degree 
of  specialization.  The  opportunities  of  the  consulting 
engineer  have,  however,  greatly  lessened  within  the 
last  twenty  years.  This  is  due  to  the  increased 
standardization  of  apparatus.  Formerly  a  person  or 
corporation  not  having  an  engineer  regularly  em¬ 
ployed  and  desiring  to  have  some  engineering  work 
done,  engaged  for  the  purpose  the  services  of  a  con¬ 
sulting  engineer,  who  prepared  plans  and  specifica¬ 
tions;  but  now  the  manufacturers  of  machinery  will 
to  a  large  extent  furnish  all  plans  and  specifications 
necessary,  and  all  that  is  left  to  the  consulting  engi¬ 
neer  is  to  act  as  inspector  or  superintendent  of  con¬ 
struction. 

There  are  still  many  opportunities  for  the  con¬ 
sulting  engineer  to  achieve  financial  success  in  inves¬ 
tigating  new  engineering  projects  preliminary  to  the 
preparation  of  plans  and  specifications,  in  specializ¬ 
ing  as  an  efficiency  expert,  and  in  looking  after  a 
client’s  interests  before  utility  commissions  or  other 
regulators  bodies.  The  administrative  functions  of 
a  city  gdvemment  are  largely  questions  of  engineer¬ 
ing,  ym\v  such  exceptions  as  financial,  police  and  pos- 
sij?ty  fire  protection,  though  that  should  be  classed 
an  engineering  problem. 

^The  Engineer  Is  Too  Retiring  — 

It  has  only  been  within  the  last  decade  that  the 
antiquated  saying  that  “competition  is  the  life  of 
trade”  has  received  its  death  blow  in  so  far  as  public 
utilities  are  concerned,  and  the  modem  idea  of  com¬ 
mission  regulation  has  been  accepted.  There  is  no 
more  reason  why  a  city  should  have,  say,  two  electric 
light  companies,  two  telephone  companies,  or  two 
street  railroads,  than  there  is  why  a  dog  should  have 
two  tails.  The  public  utilities  commissions  as  they 
exist  in  most  states  today  have  the  power  to  regu¬ 
late  both  rates  and  service,  and  the  burden  is  placed 
upon  them  of  making  rates  that  are  fair  both  to  the 
public  and  to  the  stockholders  of  the  utility.  To  do 


this  properly  involves  an  extensive  knowledge  of 
engineering,  but  in  too  many  cases  the  personnel  of 
the  commissions  is  made  up  of  politicians  with  engi¬ 
neers  conspicuous  by  their  absence.  The  engineers 
largely  have  themselves  to  blame  for  that  condition, 
and  in  connection  with  this  subject  I  would  like  to 
quote  from  an  address  by  the  late  President  Stott 
of  the  A.  I.  E.  E. : 

“Whilst  the  legitimate  field  of  work  of  the  engineer  is  extremely 
broad  and  almost  unlimited,  yet  as  a  rule  he  has  apparently  decided  to 
keep  in  the  background  and  only  come  to  the  front  when  called.  The 
result  of  this  policy  is  that  when  the  opportunity  comes,  the  engineer  is 
token  at  his  own  valuation  and  passed  over  for  others,  who,  whilst  not 
suffering  from  modesty,  are  lacking  in  engineering  education  and  experi¬ 
ence,  and  therefore  are  forced  to  call  in  engineers  (to  act  in  a  subordinate 
position)  to  supply  the  incumbent’s  deficiency  in  the  qualifications  necessai-y 
for  the  office. 

“A  good  illustration  of  this  policy  is  furnished  in  the  appointments 
made  on  two  state  public  service  commissions,  in  which  the  ten  offices  are 
filled  by  gentlemen  whose  occupations  had  been  as  follows;  six  lawyers, 
two  manufacturers,  one  political  office-holder,  and  one  engineer.  These 
commissioners  have  control  of  all  matters  pertaining  to  public  service  cor¬ 
porations  ;  and  as  their  functions  are  of  an  inquisitorial  and  critical  nature, 
it  is  quite  evident  that  their  lack  of  engineering  knowledge  must  be  a 
severe  handicap,  not  only  to  than  but  much  more  so  to  the  state  that  em¬ 
ploys  them,  and  lastly,  but  not  least,  to  the  company  or  corporation  suf¬ 
fering  from  their  well-meant  but  misdirected  efforts. 

“What  is  the  cause  of  this  anomalous  situation?  Is  it  entirely  the 
fault  of  the  executive  who  makes  these  appointments?  Has  not  the  whole 
body  of  engineers  some  share  in  the  blame?  We  have  seen  that  there  is 
today  an  inherent  tendency  to  specialization  in  engineering,  and  that  by 
far  the  greater  number  of  our  members  are  becoming  experts  in  one  or  two 
subjects  only,  and  that  comparatively  few  attempt  to  keep  in*touch  with 
the  more  general  aspects  of  engineering.  This  condition  is  caused  not  so 
much  by  lack  of  willingness  as  by  lack  of  time  and  opportunity.” 

I  have  touched  on  some  of  the  opportunities 
which  are  open  to  the  engineers,  but  these  are  by  no 
means  all;  there  are  many  openings  in  trade  and 
commerce  where  an  engineering  knowledge  and  train¬ 
ing  has  a  distinct  value. 

The  Engineer’s  Responsibilities  — 

Let  us  now  consider  some  of  the  duties  of  the 
engineer;  they  are  so  many  that  we  can  only  give  a 
cursory  glance  at  some  of  them. 

I  have  already  spoken  of  the  advantages  to  the 
engineer  of  taking  an  interest  in  civic  affairs,  and 
would  now  state  that  it  is  the  duty  of  every  man  to 
do  this,  be  he  an  engineer  or  a  dry  goods  clerk.  In 
fulfilling  this  obligation  he  is  not  only  performing  a 
duty  as  a  citizen,  but  he  owes  it  to  his  profession. 
It  is  through  the  medium  of  the  daily  press  that  pub¬ 
lic  opinion  can  be  moulded  and  the  engineer  must 
look  to  the  press  for  cooperation  and  assistance. 

It  is  his  duty  to  see  that  the  public  is  protected 
from  misinformation  in  the  daily  press.  Too  often 
wild  cat  schemes  are  advanced  through  the  news¬ 
papers — at  times  by  engineers  who  are  no  credit  to 
the  profession — and  it  should  be  our  duty  when  op¬ 
portunity  offers  to  discuss  the  proposed  scheme,  to 
point  out  its  fallacy  and  absurdities. 

The  industrial  relations  between  man  and  man 
and  between  labor  and  capital  can  best  be  solved  by 
men  with  engineering  qualifications  and  training. 
The  lawyers  and  politicians  have  signally  failed  in 
arriving  at  any  solution  of  the  problem,  and  the  con¬ 
ditions  which  now  exist  will  tax  even  the  ability  of 
the  engineers.  The  war  was  to  a  large  extent  an 
engineering  problem  of  vast  extent  and  the  advan¬ 
tage  gained  by  the  engineers  through  the  press  re¬ 
ports  of  their  achievements  must  not  be  lost. 

The  engineer  owes  a  duty  to  his  fellow  engineer, 
and  to  fulfill  this  duty  must  guard  his  reputation. 
The  estimate  which  the  public  will  place  on  an  engi¬ 
neer  is  that  established  by  the  members  of  his  own 
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profession.  He  must  at  all  times  maintain  a  high 
ethical  standard. 

The  Engineering  Societies  — 

I  have  left  to  the  last  the  discussion  of  the  duty 
which  the  engineer  owes  to  the  Engineering  Soci¬ 
eties.  These  societies  are  composed  and  always  have 
been  of  the  best  engineering  talent  in  the  country. 
This  talent  has  been  placed  at  the  seiwice  of  the  pro¬ 
fession  through  the  societies.  Through  them  the 
engineers  can  exchange  ideas  by  means  of  papers  and 
discussions,  and  no  engineer  can  afford  to  remain 
outside. 

In  addition  to  owing  a  duty  to  the  national  soci¬ 
eties,  the  engineer  owes  one  to  the  local  section,  if 
there  be  one,  in  the  territory  in  which  he  resides,  and 
he  owes  it  to  himself  to  give  the  section  his  active 
support. 

There  are. many  benefits  to  be  derived  by  the 
individual  from  such  an  affiliation  and  the  usefulness 
of  the  section  to  the  community  is  thereby  gi’eatly 
increased.  It  is  safe  to  say  that  every  engineer  has 
much  to  gain  by  coming  in  contact  with  other  engi¬ 
neers,  whether  belonging  to  the  same  branch  of  the 
profession  or  not.  In  the  past,  the  standing  of  the 
engineer  in  civic  and  municipal  affairs  has  been  a 
negligible  if  not  a  minus  quantity ;  that  situation  can 
and  must  be  changed  by  the  affiliation  of  all  engi¬ 
neers,  so  that  we  may  look  forward  to  the  day  when 
the  engineer  will  rank  in  the  eyes  of  his  fellow  citi¬ 
zens  at  least  as  high  as  a  hod  carrier.  ■ 


POST-GRADUATE  TRAINING  WITH  A  LARGE 
COMPANY 

BY  A.  C.  FORNEY 

(The  training  of  collef^e  graduates  for  definite  posi¬ 
tions  by  an  industrial  organization  is  a  plan  which 
has  been  adopted  by  several  larf^e  electrical  concerns 
with  very  satisfactory  results.  Careful  selection  and 
deliberate  education  of  one’s  own  employes,  and 
subsequent  “promotion  from  the  ranks,”  is  now 
preferred  to  the  older  method  of  importing  ready¬ 
made  leaders.  Here  is  an  account  of  how  The 
Westinghouse  Electric  &  Manufacturing  Company 
selects  and  trains  men  for  responsible  positions  in 
its  organization. — The  Editor.) 

The  complete  success  of  the  army  system  of 
training  technical  men  for  positions  requiring  a  high 
degree  of  specialization  has  attracted  much  atten¬ 
tion.  However,  the  methods  used  are  not  altogether 
new,  as  many  of  them  have  been  used  for  a  number 
of  years  by  the  Westinghouse  Electric  &  Manufac¬ 
turing  Company  in  training  college  graduates  for  its 
commercial  and  engineering  departments.  Briefly, 
the  principles  involved  are  the  careful  selection  of 
well  qualified  men  for  definite  positions  and  the 
training  by  intensive  methods  for  such  predeter¬ 
mined  positions. 

Emphasis  is  laid  on  the  selection  of  men  with 
the  proper  characteristics  for  the  line  of  work  they 
desire.  Indication  of  these  qualities  is  found  in  the 
college  work  and  other  miscellaneous  activities  of  the 
technical  graduate.  Specific  intensive  training  is 
given  for  commercial,  design,  manufacturing  and  ap¬ 
plication  engineering.  The  student  is  segregated  for 
some  particular  branch  as  soon  as  he  demonstrates 


his  fitness  and  expresses  a  desire  for  this  particular 
work. 

The  course  covers  a  period  of  approximately 
twelve  months,  divided  into  shop  experience  and  in¬ 
tensive  study. 


The  students  have  the  advantasre  of  shop  experience  under  factory  condi¬ 
tions — with  proper  supervision  as  well  as  intensive  study  to  fit  them  for 
the  particular  position  they  are  to  filt. 

This  shop  training  is  followed  by  a  short  period 
of  full  time  intensive  study  adapting  the  student  to 
his  particular  permanent  work.  This  is  conducted 
under  the  immediate  supervision  of  the  department 
heads. 

After  completion  of  the  intensive  study  period 
the  student  is  taken  into  the  regular  organization 
of  the  company  in  the  department  for  which  his 
entire  training  has  been  shaped  to  prepare  him.  The 
departmental  requirements  are  known  some  time  in 
advance  and  the  number  of  men  appointed  to  the 
course  is  carefully  restricted  to  limits  based  on  these 
requirements.  The  method  of  training  more  men 
than  are  needed  has  been  found  unsatisfactory. 
Every  man  now  appointed  to  the  course  is  selected 
and  trained  for  some  definite  position.  Quite  a  num- 
l)er  are  taken  for  training  as  managing  operators  for 
public  utility  corporations. 

The  preparation  of  these  young  men  for  posi¬ 
tions  of  responsibility  is  a  matter  of  vital  importance 
to  the  company,  dealing  as  it  does  with  the  man- 
material  for  the  future  operation  of  the  organiza¬ 
tion.  The  eminently  successful  system  of  “promo¬ 
tion  from  the  ranks”  to  the  higher  positions  makes  it 
doubly  important  that  the  company  and  the  young 
engineer  each  recognize  the  potentialities  of  the 
other. 


P.  M.  DOWNING,  chief  enirineer 
hydroelectric  Keneration,  Pacific  Gas 
A  Electric  Company,  and  chairman 
•  n.Tineerinc  committee  Pacific  Coast 
Section,  N.  E.  L.  A.  The  most 
helpful  and  intimate  cooperation  is 
beinir  effected  between  the  Institute 
committee  and  the  Pacific  Coast 
Slection,  N.  E.  L.  A.  Mr.  Downing, 
himself  one  of  our  most  widely 
known  operating  engineers,  adds 
also  a  strong  personal  factor  in  his 
presence  on  the  committee. 


ROBERT  SIBLEY,  editor  Journal 
of  Electricity,  formerly  professor  of 
mechanical  engineering.  University 
of  California,  and  electrical  engi¬ 
neering,  University  of  Montana,  and 
author  of  the  resolution  bringing 
into  existence  the  present  investi¬ 
gation.  Mr.  Sibley’s  wide  acquaint¬ 
ance  throughout  the  West  in  his 
editorial  capacity,  will  add  still 
another  angle  in  forwarding  the 
work  of  the  Committee’s  investiga¬ 
tion. 
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J.  E.  WOODBRIDGE.  chairman  of 
Electrification  Committee,  chief  engi 
necr.  Sierra  &  San  Francisco  Power 
Company.  Mr.  Woodbridge  served 
as  chairman  of  the  engineering 
committee  of  the  Pacific  Coast  Sec¬ 
tion  N.  E.  L.  A.  during  the  war 
l)eriod  and  is  recognised  as  one  of 
our  ablest  engineers  in  hydroelec¬ 
tric  and  steam  electric  generation 
and  design. 


0 

F.  G.  BAUM,  vice-chairman  of  Elec¬ 
trification  Committee,  consulting  en¬ 
gineer.  In  the  design  and  erection 
of  hydroelectric  power  plants  op¬ 
erating  under  high  head  and  in  the 
erection  of  massive  storage  reser¬ 
voirs,  it  is  doubtful  if  a  higher 
authority  can  be  found  than  Mr. 
Baum,  whose  activities  are  well 
known  both  in  North  and  South 
America. 


C.  L.  CORY,  professor  of  electrical 
engineering.  University  of  Califor¬ 
nia.  In  the  professional  world. 
Dean  Cory’s  activities  have  long 
been  a  helpful  factor.  His  advice 
has  been  sought  in  many  valuation 
problems  throughout  the  West  and 
his  twenty-five  years  of  service  at 
the  University  of  California  have 
placed  him  among  our  foremost 
engineers. 


D.  M.  FOLSOM,  assistant  general 
manager.  General  Petroleum  Com¬ 
pany,  and  formerly  Pacific  Coast 
Federal  Fuel  Oil  Administrator. 
During  the  war  period,  Mr.  Folsom 
was  author  of  an  authoritative  re¬ 
port  on  Petroleum  Production  and 
his  advice  and  consultation  is  of 
great  value  in  the  work  of  the 
present  investigation. 


(Here  is  a  committee  of  the  San  Francisco  Section  of  the  American  Institute  of  Electrical 
Engineers,  composed  of  some  of  the  most  distinguished  engineers  of  the  nation  in  the  respec¬ 
tive  lines  of  engineering  thought  they  represent.  The  problem  attacked  is  that  of  railway  elec¬ 
trification,  a.  problem  of  vast  importance  to  the  economic  welfare  of  the  nation.  Much  excellent 
preliminary  data  has  already  been  collected  by  these  men  and  it  is  believed  that  the  conclusions 
drawn  from  this  research  investigation  will  have  a  far-reaching  effect  both  in  setting  new 
standards  of  endeavor  for  scientific  and  engineering  bodies  and  at  the  same  time  in  giving  to  the 
public  reliable  and  unbiased  information  of  great  timely  importance. — The  Editor.) 


Editor’s  Note. — ^The  pictures  of  the  following  important  members  of  the 
committee  were  unavailable,  but  their  names  should  be  added  to  those 
here  given ; 

R.  Beeawkes,  electrical  engineer  in  charge  of  electrification,  Chicago,  Mil¬ 
waukee  and  Puget  Bound  Railway. 

F.  H.  Fowler,  hydro-electrical  engineer,  Forest  Service. 

J.  P.  Jollyman,  in  charge  electric  construction.  Pacific  Gas  &  Electric 
Company. 

D.  I.  Cone,  electrical  engineer.  Pacific  Telephone  A  Telegraph  Company, 
serves  as  substitute  for  A.  H.  Griswold  and  is  at  present  secretary  of  the 
committee. 

RAILWAY  ELECTRIFICATION 
The  Committee  on  Scope  and  Program  makes  the  fol¬ 
lowing  report  to  the  San  Francisco  Section,  A.  I.  E.  E.: 
Gentlemen: 

Your  committee  on  “Scope  and  Program”  desires  to 
report  that  in  its  opinion  the  general  scope  of  the  work  to  be 
undertaken  in  this  investigation  is  to  consider  the  question 
of  railway  electrification  from  the  viewpoint  of  gathering 


reliable  data  and  drawing  definite  conclusions  such  that  the 
public  may  be*  the  better  enlightened  on  the  question  of  rail¬ 
way  electrification  in  general,  its  economics,  advantages  and 
disadvantages,  and  its  peculiar  relationship  to  the  march  of 
progress. 

That  these  ends  may  be  accomplished  with  the  greatest 
facility,  we  suggest  the  division  of  the  work  into  sub-commit¬ 
tee  gn’oupings  as  follows: 


General  Composition  of  Sub-Committees. 

1.  Scope  and  Program —  Sibley,  Ch.,  Cory,  Baum. 

To  suggest  from  time  to  time  the  subjects  to  be  investi¬ 
gated  and  the  order  and  method  of  procedure  and  to  suggest 
methods  of  financing  the  present  investigation  should  same 
prove  necessary. 


2.  Water  Power —  *  Fowler,  Ch.,  Sibley. 

To  collect  and  tabulate  data  on  water  power  existent  in 
California,  Nevada,  Arizona  and  Southern  Oregon,  developed 


J.  C.  CLARK,  asaociate  professor  of 
electrical  engineering,  Stanford  Uni¬ 
versity,  and  chairman  of  the  San 
Francisco  Section,  A'.  I.  E.  E.  Due 
to  Mr.  Clark’s  enthusiasm  and  en¬ 
ergy  much  of  the  early  work  of 
the  Investigation  was  initiated  and 
this  same  energy  and  enthusiasm 
are  to  be  expected  in  future  work. 
Mr.  Clark  serves  as  an  alternate  for 
Prof.  Ryan  on  the  committee  and 
brings  with  him  a  similar  back¬ 
ground  of  constructive  work. 


A.  H.  GRISWOLD,  formerly  Lieu¬ 
tenant-Colonel  of  Engineers,  in  en¬ 
tire  charge  of  communications  for 
American  and  allied  forces  back  of 
the  trenches.  Colonel  Griswold  has 
an  enviable  reputation  in  the  West 
in  telephone  construction  and  in¬ 
stallation  and  his  thought  will  prove 
invaluable  in  cases  where  telephone 
interference  is  to  be  considered.  His 
experience  in  the  Inductive  Inter¬ 
ference  investigations  will  prove  of 
utmost  value  to  the  work. 


I 
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W.  J.  DAVIS.  Pacific  Coast  Enfd- 
neer.  General  Electric  Company. 
Mr.  Davis’  fieid  of  engrineerinic  ac¬ 
tivity  is  unusually  broad.  His  work 
in  steam  power  plant  design  and 
economy  is  especially  recognized  as 
of  unusually  high  attainment.  As 
one  of  the  two  representatives  of 
iarge  electrical  manufacturers,  his 
advice  will  prove  of  great  value. 


JOURNAL  OF 


W.  P.  L’HOMMEDIEU,  electrical 
engineer,  Westinghouse  Electric  & 
Manufacturing  Co.  Mr.  L’Homme- 
dieu,  as  an  engineer  representative 
of  one  of  the  great  manufacturing 
houses,  is  in  position  to  give  to 
the  committee  able  and  authorita¬ 
tive  data  on  apparatus  and  costs  of 
various  parts  used  in  electric  rail¬ 
way  design. 


ELECTRICITY 


L.  S.  READY,  gas  and  electrical 
ensdneer,  California  Railroad  Com¬ 
mission.  The  California  Railroad 
Commission  has  established  a  na¬ 
tional  reputation  for  advanced 
thought  in  utility  regulation.  Mr. 
Ready,  one  of  the  West’s  most  bril¬ 
liant  young  engineers,  brings  to  the 
investigation  an  unusually  helpful 
share  in  its  work. 
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HARRIS  J.  RYAN,  professor  of 
electrical  engineering,  Stanford  Uni¬ 
versity.  Few  names  are  better 
known  In  electrical  engineering  re¬ 
search  than  that  of  Professor  Har¬ 
ris  J.  Ryan.  His  many  years  of 
investigation  in  high  voltage  phe¬ 
nomena  will  prove  of  inestimable 
value. 


and  undeveloped,  and  to  point  out  in  as  much  detail  as  possi¬ 
ble  the  location  of  power  sites  and  their  advantages  in  supply 
of  power  for  railway  electrification. 

3.  Petroleum  and  Fuels  —  Folsom.  Ch. 

To  collect  and  tabulate  data  on  the  supply  and  uses  of 
petroleum  and  other  fuels  and  to  point  out  the  advantages 
and  disadvantages  that  may  accrue  to  conservation  of  petro¬ 
leum  by  railway  electrification. 

4.  Electric  Power  Utilization  —  Cory.  Ch.,  Davis,  Jollyman. 

To  gather  data  relative  to  the  utilization  of  electric 
power  and  its  economy  in  application  to  railway  electrifi¬ 
cation. 

5.  Securities  —  Baum.  Ch.,  Cory. 

To  collect  data  and  discuss  the  questions  of  finance  that 
may  be  involved  in  the  electrification  of  railways. 

6.  Theory  and  Research  —  Ryan,  Ch.,  L’Hommedieu.  Davis. 

To  consider  questions  of  technical  theory  involved  in 
railway  electrification  and  to  suggest  how  matters  of  technical 
research  or  experimentation  beyond  the  scope  of  this  investi¬ 
gation  may  the  better  be  attacked. 

7.  Interference —  Ready.  Ch..  Cone. 

To  consider  possible  questions  of  inductive  interference 
that  may  arise  due  to  railway  electrification  on  an  extended 
scale,  to  report  on  other  matters  of  interference  due  to  high¬ 
way  crossings,  railway  and  accident  commission  rulingfs. 

8.  Editorial —  Cone,  Ch.,  Sibley. 

To  prepare  for  publication  such  matters  as  may  be 
deemed  best  for  scientific  reports  or  for  general  public  knowl¬ 
edge  concerning  the  activities  of  this  investigation. 

Recommendations  for  Immediate  Action 
We  recommend  the  following  immediate  activities: 

2  (a)  That  the  Water  Power  committee  prepare  a  chart  show¬ 

ing  approximately  the  location  of  main  line  railways  of 
the  West,  the  approximate  location  of  transmission 
trunk  lines,  of  such  principal  power  sites  for  which  data 
is  of  easy  access  and  including  general  ideas  as  to  cost 
of  development  and  the  possible  utilization  of  electric 
power  for  industrial  use. 

3  (a)  That  the  Petroleum  and  Fuels  committee  bring  down  to 

date  any  additional  data  that  would  be  helpful  in  dis¬ 
cussing  railway  electrification  and  its  effect  on  petroleum 
conservation. 

4  (a)  That  the  Electric  Power  Utilization  committee  gather 

data  and  charts  immediately  to  show  whether  modem 
interconnected  systems  can  withstand  shocks  'encoun¬ 
tered  in  railway  electrification  on  an  extended  scale. 


(b)  That  a  preliminary  examination  of  the  former  investi¬ 
gation  report  be  made  with  a  view  to  seeing  whether 
recent  increased  cost  of  fuel  and  traffic  congestion  have 
not  materially  altered  some  of  the  conclusions  there 
drawn. 

(c)  That  a  preliminary  report  be  made  as  to  first  railway 
electrifications  that  should  be  considered. 

(d)  That  some  preliminary  conclusions  be  drawn  as  to 
whether  cost  of  electric  power  is  the  vital  factor  in 
economy  to  be  attained  under  railway  electrification 
and  to  what  extent  this  factor  enters. 

(e)  That  a  preliminary  examination  be  made  and  a  report 
submitted  concerning  the  economies  of  railway  electrifi¬ 
cation  where  means  of  power  supply  are  used  other 
than  water  power. 

5  (a)  That  the  Securities  committee  examine  into  present  rail¬ 

way  electrifications  in  a  preliminary  way  and  see  how  in 
general  railway  electrification  has  affected  earnings  and 
the  present  value  of  securities. 

(b)  That  this  committee  also  report  to  us  in  a  preliminary 
way  how  in  general  railway  electrification  has  affected 
and  may  in  future  affect  the  earnings  and  securities  of 
existing  power  companies. 

6  (a)  That  the  Technical  Theory  and  Research  committee  ad¬ 

vise  us  as  to  whether  any  difficult  new  theory  must  be 
developed  and  to  what  extent  intricate  research  may  be 
necessary  in  reaching  general  conclusions  we  desire  on 
railway  electrification. 

(b)  That  the  Technical  Theory  and  Research  committee  ad¬ 
vise  us  as  to  what  steps  are  proper  to  take  in  order  to 
bring  about  the  development  of  a  standardized  uniform 
system  of  operations  and  apparatus  for  the  electrifica¬ 
tion  of  steam  railroads. 

7  (a)  That  the  Interference  committee  give  us  in  a  general 

way  a  preliminary  report  on  what  may  be  anticipated 
from  the  viewpoint  of  the  activities  of  the  committee 
on  interference. 

8  (a)  That  the  Editorial  committee  advise  us  as  to  what  pub¬ 

licity  is  desirable  and  as  to  what  means  are  available 
for  securing  the  transmission  of  the  proceedings  of  this 
.  investigation  both  to  the  engineering  and  scientific  mind 
as  well  as  to  the  public  at  large. 

That  we  recommend  these  preliminary  reports  be  made 
brief  and  to  the  point,  not  exceeding  a  thousand  words 
for  any  one  subject,  exclusive  of  supporting  data,  said 
reports  to  be  considered  in  committee  of  the  whole  at 
a  date  to  be  determined  by  general  committee  action. 
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Possibilities  of  Railway  Electrification 

BY  CALVERT  TOWNLEY 

(The  arf^ument  which  will  succeed  in  selling  electrification  to  the  railroad  man  is  not  how  much 
better  electricity  does  what  steam  is  doing  now,  but  what  other  things  it  can  do  as  well.  The 
author,  who  is  assistant  to  the  President  of  the  Westinghouse  Electric  &  Manufacturing  Com¬ 
pany  and  president  of  the  American  Institute  of  Electrical  Engineers,  here  contends  that  it  is  the 
fault  of  the  electrical  man  that  many  of  our  railroads  are  not  already  electrified. — The  Editor.) 


Electricity  now  performs  every  railroad  service 
previously  rendered  exclusively  by  steam  locomotives 
and  in  every  case  does  it  better  than  it  was  done 
before.  But  in  order  to  use  electricity  a  large  invest¬ 
ment  in  equipment  and  installation  must  be  made 
and  electrification  has  proceeded  slowly  becouse  rail¬ 
road  executives  were  not  convinced  that  the  advan¬ 
tages  to  be  gained  are  always  worth  the  cost. 


A  Ions  freisht  train  which  illustrates  the  fact  that  electrical  operation 
saves  in  other  ways  than  in  sreater  economies  of  fuei 


Electrical  Men  to  Blame 

In  reviewing  the  past  twenty  years’  history  of 
this  question,  I  cannot  escape  the  conclusion  that  we 
electrical  men,  and  not  our  steam  road  colleagues, 
are  responsible  for  the  slow  progress  made.  We 
have  not  known  about  either  the  science  or  the  art 
of  railroading.  Our  belief  in,  and  our  zeal  for  our 
own  profession  has  led  us,  albeit  with  entire  honesty 
of  purpose,  to  make  more  or  less  extravagant  claims 
as  to  what  we  could  do  and  to  underestimate  the  cost 
of  doing  it.  The  inevitable  reaction  of  mind  which 
followed  an  accurate  determination  of  facts  of  course 
disturbed  confidence  in  our  judgment.  But  if  at  times 
we  have  injured  the  cause  of  electrification  by  claim¬ 
ing  too  much,  strange  as  it  may  sound,  we  have  in¬ 
jured  it  a  great  deal  more  by  not  claiming  enough. 
Electrical  engineers  not  having  always  been  railroad 
men,  have  been  unable  to  study  railroad  problems  as 
they  should  have  been  studied,  that  is  to  say,  with 
only  real  and  not  with  any  arbitrary  limitations  be¬ 
fore  them. 

The  electrification  of  a  railroad  is  not  simply  the 
substitution  of  one  kind  of  locomotive  for  another. 
It  is  the  adoption  of  a  fundamentally  different  meth¬ 
od  of  train  propulsion.  It  is  conservative  to  say  that, 
within  the  bounds  of  ordinary  practice,  electricity 
can  furnish  every  train  with  all  the  pulling  power 
that  can  be  used.  The  limitations  of  the  steam  loco¬ 
motive  in  this  respect  disappear  and  ruling  grades 
rule  no  longer.  A  strictly  motive  power  is  replaced 
by  one  that  is  practically  unlimited. 


Increase  in  Freight  Revenue 

The  business  of  a  railroad  is  to  transport  freight 
and  passengers.  I  put  freight  first  because  on  the 
average  it  produces  73  per  cent  of  the  revenue. 
Unlimited  motive  power  pemriits  longer  trains  and 
higher  schedule  speeds.  On  the  Elkhorn  grade  of 
the  Norfolk  &  Western  the  schedule  speed  was  dou¬ 
bled.  It  cuts  the  operating  cost  by  hauling  more 
cars  with  the  same  or  a  smaller  crew.  The  Norfolk 
&  Western  uses  two  electrics  to  do  the  work  of  three 
Mallets.  These  new  opportunities  at  one  fell  swoop 
banish  many  of  the  railroad’s  time-honored  tradi¬ 
tions.  In  a  word,  electrification  opens  up  tremendous 
possibilities  of  increasing  the  freight  capacity  of  a 
road  and  without  it  being  necessary  to  build  addi¬ 
tional  tracks. 

Passenger  Advantages 

While  not  as  important  as  freight,  passenger 
traffic  likewise  comes  in  for  its  share  in  the  widened 
horizon  and  the  vanishing  tradition.  Unlimited  power 
of  course  is  available,  but  the  absence  of  combustion 
is  another  basic  advantage.  Smoke  and  cinders  dis¬ 
appear.  Tunnel  operation  loses  its  terrors.  Unob¬ 
scured  signals  permit  normal  speeds  with  undimin¬ 
ished  safety.  Projects  like  the  Pennsylvania  terminal 
in  New  York,  depending  entirely  on  submarine  tun¬ 
nel  operation  and  previously  impracticable,  become 
immediately  possible.  Railroads  owning  valuable 
I’ealty  in  cities  can  erect  buildings  thereon,  where 
before  smoky  locomotives  made  any  structure  above 
the  ground  level  impracticable.  The  aerial  rights 
are  now  valuable.  Multiple  unit  operation  has  in 
fact  made  suburban  traffic.  The  rapid  acceleration 
made  possible  by  electric  traction  has  directed  atten¬ 
tion  to  the  equal  value  of  rapid  retardation  and  has 
quickened  the  study  of  braking  accordingly;  also  of 
modified  coach  design  to  bring  about  the  more  effi¬ 
cient  loading  and  discharge  of  passengers.  These 
combined  possibilities  secure  increased  schedule 
speeds  and  attract  patronage. 

The  Future  of  Electrification 

Taken  together  in  1910,  there  were  in  the 
United  States  240,000  miles  of  railroad  main  line,  re¬ 
gardless  of  the  number  of  tracks.  Of  this  mileage 
approximately  1250,  or  one-half  of  one  per  cent,  has 
been  electrified  or  is  today  in  process.  I  do  not 
believe  that  all  railroads  will  ever  be  electrified.  But 
there  are  so  many  cases  where  electricity  should  be 
used,  where  its  advantages  are  clear  and  conclusive, 
that  once  the  railroads  escape  from  the  financial 
slough  of  despond  in  which  they  are  now  wallowing 
and  are  again  able  to  get  capital  for  their  needs, 
there  will  not  be  enough  engineers,  there  will  not  be 
enough  electric  factories  in  the  country  to  serve 
them. 
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The  Business  Library 

BY  LOUISE  B.  KRAUSE 


(You  possess  the  desired  information  on  most  subjects  connected  with  your  business  —  would 
you  be  able  to  put  your  hands  on  it  when  it  is  needed?  The  subject  of  filing  and  cataloging 
here  considered  by  the  business  librarian  of  H.  M.  Byllesby  &  Company,  of  Chicago,  is  one  of 
the  least  understood  problems  of  business  establishments  —  and  one  which  makes  for  greatest 
efficiency.  Attention  is  called  to  the  need  for  written  permission  for  the  reprinting  of  these 
articles. — The  Editor.) 


CLASSIFICATION  AND  CATALOGING  IN 
BUSINESS  LIBRARIES 
All  books  and  pamphlets  received  by  the  busi¬ 
ness  library  should  be  classified  by  subject,  i.  e.,  all 
material  on  a  given  subject  should  be  brought  to¬ 
gether  under  the  same  subject  number.  The  most 
satisfactory  working  scheme  of  subject  classification 


The  Dewey  Decimal 
system  may  be  applied 
to  the  cataloging  of  en¬ 
gineering  subjects.  The 
cards  here  shown  offer 
a  variety  of  instances 
as  to  how  this  may  be 
applied.  The  trained 
librarian  will  be  able  to 
fit  this  system  into  the 
intracies  of  any  library. 


which  has  yet  been  devised  and  which  is  most  gen¬ 
erally  used  is  the  Dewey  Decimal  Classification,  Edi¬ 
tion  9,  1915,  which  can  be  purchased  from  the  Li¬ 
brary  Bureau,  price  $6,00.  No  subject  classification 
is  perfect  and  the  Dewey  Decimal  Classification  will 
not  fit  all  business  libraries  equally  well,  but  its  elas¬ 
ticity  of  form  and  its  notation  is  such  that  any  ex¬ 
pansion  which  may  be  required  by  the  specialized 
character  of  the  business  library  can  readily  be  made 
by  the  trained  librarian.  The  following  list  of  ex¬ 
tensions  to  the  Dewey  Decimal  Classification  may  be 
of  interest  to  engineers: 

“Extension  of  the  Dew'ey  Decimal  System  of  Classifica¬ 
tion  Applied  to  the  Engineering  Industries,”  by  L.  B. 
Breckenridge  and  G.  A.  Goodenough,  published  in 
University  of  Illinois  Engineering  Experiment  Sta¬ 
tion  Bulletin  9,  revised  edition,  1912. 

“Extension  of  Dewey  Decimal  System  of  Classification 
to  Cover  Municipal  Engineering,”  by  R.  De  L. 
French,  in  Canadian  Engineer,  Nov.  12,  1914. 

“Extension  of  the  Dewey  Decimal  System  of  Classifica¬ 
tion  to  the  Gas  Industry,”  by  D.  S.  Knauss,  American 
Gas  Institute,  October,  1914. 

“Extension  of  the  Dewey  Decimal  System  of  Classifica¬ 
tion  Applied  to  Metallurgy,  Metallography  and  As¬ 
saying,”  by  R.  M.  Keeny,  Colorado  School  of  Mines 
Quarterly,  Golden,  Colo.,  April,  1911.” 

It  must  be  remembered  that  business  libraries 
are  small  and  the  number  of  books  and  pamphlets  to 
be  classified  are  few  as  compared  with  the  enormous 
collections  in  public  libraries,  so  that  the  much  dis¬ 
cussed  question  of  new  classifications  which  arises 
periodically  is  not  of  so  vital  importance  to  the  busi¬ 
ness  library  as  might  appear,  especially  so  when  one 
recognizes  the  importance  of  making  an  exhaustive 
subject  catalog  to  all  material,  which  relieves  the 
business  library  from  any  undue  difficulties  in  classi¬ 


fication.  It  will  readily  be  seen  that  no  subject  clas¬ 
sification  can  bring  together  on  the  library  shelves 
all  information  on  a  subject  for  the  reason  that  some 
books  and  pamphlets  cover  several  well  defined  sub¬ 
jects  and  the  book  can  stand  on  the  shelf  in  one 
subject  only.  Such  difficulties  are  met  most  satisfac¬ 
torily  by  a  subject  catalog  in  which  subject  entries 
are  made  under  the  most  specific  subject  heading 
and  not  under  a  bioad  term  which  includes  several 
well  defined  divisions  of  a  general  subject.  For  ex¬ 
ample,  a  book  on  steam  engines  should  be  subject 
cataloged  unde\*  “Steam  engines”  and  not  under 
“Engines,”  w’hile  a  book  on  various  kinds  of  engines 
should  be  subject  cataloged  under  “Engines”  and  not 
under  “mechanical  Engineering.”  The  book  on  en- 


The  catalog  is,  of  course,  filed  under  the  author’s  name  as  well  as  that 
of  its  subject  matter.  The  more  exact  subject  of  "dams”  is  better  for 
purposes  of  Aling  than  “design,”  which  forms  the  Arst  word  of  the  title. 


gines,  if  it  treated  of  Marine  engines.  Gas  engines 
and  various  other  types  could  also  have  cards  made 
under  those  subjects  in  addition  to  the  card  which 
was  made  under  “Engines.” 

This  method  permits  of  a  book  or  pamphlet 
being  entered  under  any  number  of  specific  subjects 
on  which  it  gives  information  and  thus  the  subject 
catalog  brings  together  all  the  information  in  the 
library  on  a  specific  subject  although  it  may  not 
stand  together  on  the  shelves  or  in  a  vertical  file. 

Alphabetic-subject  File 

All  material  put  into  vertical  files  need  not  be 
filed  necessarily  by  a  numerical  subject  classification 
such  as  the  Dewey  Decimal  Classification;  on  the 
contrary  a  number  of  business  libraries,  which  use 
the  Decimal  Classification  for  material  put  on  the 
shelves,  have  organized  most  successful  vertical  files 
of  miscellaneous  material,  i.  e.,  miscellaneous  pho¬ 
tographs,  clippings,  pamphlets,  etc.,  by  the  alphabet- 
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subject  method.  This  simply  means  that  the  ma¬ 
terial  is  assigfned,  instead  of  a  subject  number,  a 
specific  subject  name  similar  to  that  put  on  a  subject 
card  and  is  filed  alphabetically  under  that  subject 
name  written  out  in  full  upon  the  folder,  to  which 
may  be  prefixed  a  Cutter  number  assigned  from  the 
subject  name  of  the  material.  The  Cutter  number, 
primarily  designed  to  alphabet  authors,  is  the  first 
letter  of  a  word  combined  with  certain  figures,  de- 


An  alphabetical  file  ii  often  used  for  material  not  included  under  the 
Dewey  Decimal  system.  A  "Cutter  number"  is  used  for  convenience  on 
catalos  cards. 


signed  to  keep  words  in  alphabetic  order  by  their 
initial  letter  and  the  figures  following  it.  The  Cutter 
three  figure  alphabetic-order  table,  price  $2.70,  or 
the  Cutter-Sanbom  alphabetic-order  table,  price 
$3.00,  both  for  sale  by  the  Library  Bureau,  are 
equally  good  for  use  in  the  alphabetic-subject  file. 
The  Cutter  two  figure  table  may  be  used  for  a  small 
collection  of  material. 

The  advantage  in  using  a  Cutter  number  is,  that 
it  makes  a  convenient  brief  notation  to  use  on  the 
material  to  be  filed  and  on  the  catalog  card  to  show 
where  the  material  is  placed  in  the  file.  The  alpha¬ 
betic-subject  file  obviates  the  difficulties  which  arise 
when  the  business  library  finds  it  has  material  on 
subjects  for  which  the  Dewey  Decimal  Classification 
has  not  adequately  provided.  The  difference  between 
the  alphabetic-subject  method  of  filing  and  the 
Dewey  Decimal  Classification  is,  that  related  sub¬ 
jects  do  not  stand  together  as  they  do  in  the  latter 
method,  which  for  example,  puts  Algebra,  Geometry 
and  Trigonometry  in  logical  sequence  under  the  num¬ 
bers  512,  513  and  514,  while  in  an  alphabetic-subject 
file  these  subjects  would  stand  like  words  in  a  dic¬ 
tionary,  under  A,  G  and  T,  respectively. 

Cataloging 

Business  men  as  a  whole  do  not  understand  what 
cataloging  involves  nor  its  supreme  importance.  Most 
of  them  call  it  card  indexing  and  think  they  have 
provided  amply  for  it  when  they  have  purchased  a 
card  index  cabinet  and  a  supply  of  cards,  without 
realizing  what  someone  has  recently  said  in  a  busi¬ 
ness  periodical,  that  “the  number  of  employes  and 
the  generosity  of  mechanical  equipment  are  not  the 
essentials  of  high  grade  production.  Brains  and 
floor  space  are  unrelated.”  A  card  catalog  to  be  a 
success,  as  a  working  tool,  must  be  made  according 


to  a  code  of  standardized  rules  by  some  one  who 
has  been  thoroughly  taught  to  use  them.  The  truth 
of  this  contention  is  apparent  when  one  considers 
that  strict  uniformity  and  accuracy  must  be  main¬ 
tained,  not  only  in  making  author  entries  but  par¬ 
ticularly  in  making  what  the  trained  librarian  calls 
subject  headings  with  “see”  and  “see  also”  refer¬ 
ences  which  the  business  man  is  often  heard  to  call 
cross  indexing.  (See  Hitchler,  Cataloging  for  Small 
Libraries,  Chapters  5  and  6.)  Cataloging  must  be  as 
accurate  as  bookkeeping;  a  wrong  figure,  a  mis-filed 
card  or  the  entry  of  information  under  an  incorrect 
subject,  makes  the  catalog  as  useless  as  trying  to 
unlock  a  door  with  a  key  that  does  not  fit.  The 
American  Library  Association,  78  East  Washington 
street,  Chicago,  Illinois,  has  issued  a  valuable  list  of 
suggestive  “Subject  Headings  for  Use  in  a  Diction¬ 
ary  Catalog,”  third  edition,  price  $2.50,  which  indi¬ 
cates 'proper  terminology  with  cross  references,  and 
to  which  each  business  library  will  probably  make 
many  subject  additions  to  suit  its  specific  needs.  The 
subject  headings  used  in  the  “Reader’s  Guide  to 
Periodical  Literature”  and  the  “Industrial  Arts  In¬ 
dex,”  mentioned  in  a  previous  article,  are  also  of  help 
to  the  business  library  in  determining  adequate  sub¬ 
ject  headings  for  the  card  catalog.  The  ability  to 
assign  subject  headings  and  cross  references  cor¬ 
rectly  requires  both  broad  knowledge  and  a  high 
degree  of  training  and  is  one  of  the  important  assets 
which  the  business  librarian  derives  from  a  library 
school  education. 

For  the  benefit  of  small  offices  which  have  a  lim¬ 
ited  collection  of  material  and  will  need  to  do  very 
little  cataloging  or  indexing,  the  accompanying  sam¬ 
ple  author  and  subject  cards  are  given  to  illustrate 
correct  form. 

Further  helpful  suggestions  can  be  obtained 
from  Hitchler’ s  Cataloging  for  Small  Libraries,  pub¬ 
lished  by  the  American  Library  Association,  78  East 
Washington  street,  Chicago,  Illinois,  price  $1.25. 

It  is  advisable  that  the  card  catalogs  to  material 
in  the  business  library  should  be,  as  far  as  possible, 
alphabeted  together  in  a  single  file,  because  informa¬ 
tion  on  a  subject  found  in  a  book  is  cataloged  under 
a  specific  heading,  information  on  the  same  subject 
found  in  a  periodical  article  is  entered  under  the 
same  subject  heading  as  that  used  for  the  informa¬ 
tion  in  the  book,  and  the  same  subject  heading  is 
used  in  the  card  catalog  for  the  material  which, 
because  of  its  form,  is  put  into  the  vertical  file.  The 
filing  of  these  three  subject  cards  together  instead 
of  in  three  separate  card  catalogs,  namely,  to  books, 
periodicals  and  vertical  file  material,  will  show  at 
once  what  the  library  has  on  that  particular  subject 
with  a  saving  of  time  in  consultation,  as  well  as  elim¬ 
inating  the  risk  of  forgetting  to  look  in  three  sep¬ 
arate  catalogs  when  investigating  a  subject,  and 
avoiding  the  danger  of  mis-filing  a  card  in  a  wrong 
catalog.  If  desired,  references  to  periodical  articles 
and  vertical  file  material  may  be  put  on  colored  cards 
to  show  more  quickly  the  disposition  of  the  material 
in  the  library.  Photographs,  lantern  slides,  cuts  and 
maps  are  best  cared  for  by  a  separate  card  catalog 
to  each  file. 


PRACTICAL  LESSONS  IN  ELECTRICITY 


(A  comprehensive  survey  of  the  fundamentals  of  electricity  is  the  object  of  this  series  of  arti¬ 
cles.  They  constitute  the  text  for  the  course  being  given  in  connection  with  the  Extension 
Departments  of  the  Universities  of  California  and  Oregon.  Rack  issues  will  be  furnished  to 
those  wishing  to  enter  the  course  now.  This  is  the  eighth  lesson. — The  Editor.) 

As  shown  in  Fig.  2,  an  armature  coil  may  con¬ 
sist  of  a  single  turn  of  wire,  running  from  one  com¬ 
mutator  bar  to  and  through  the  top  of  one  slot,  then 
across  the  back  of  the  armature  and  forward  through 
the  bottom  of  another  slot  to  the  bar  adjacent  to 


LOSSES  AND  REACTIONS  IN  D.  C. 

GENERATORS 

Copper  liOsses. — When  a  d.c.  generator  is  send¬ 
ing  current  through  a  line  and  a  load,  as  in  Fig.  1, 
the  number  of  amperes  is  found  by  dividing  the  gen¬ 
erated  voltage  by  the  total  ohms  of  the  circuit,  which 
means  the  sum  of  the  resistances  of  the  load  and 
the  line  plus  the  resistance  in  the  armature,  commu¬ 
tator  and  brushes.  It  is  to  be  emphasized  that  the 


Fitr.  1.-  Separately  excited  d.c.  Kenerator. 


electromotive  force  has  to  overcome  resistance  in  the 
generator  as  well  as  in  the  external  circuit.  Thus 
there  is  a  conversion  of  electric  energy  into  heat 
energy  in  the  inductors,  the  watts  wasted  here  being 
tenned  the  “armature  copper  loss.”  It  is  calculated 
by  multiplying  the  armature  resistance  by  the  square 
of  the  number  of  amperes  flowing  through  it ;  in  Fig. 
1,  this  is  the  same  as  the  line  current,  but  in  Fig.  3, 
it  is  greater  by  the  amount  of  current  used  in  the 
shunt  field. 

One  can  measure  the  resistance  of  an  armature 
by  sending  a  small  current  through  it,  measuring 
the  voltage  drop,  and  calculating  by  Ohm’s  law'. 

The  resistance  of  an  annature  may  also  be  de¬ 
termined  from  the  size  and  length  of  the  wire  used 
in  winding. 


FIk-  2. — “Multiple  W'lndint;''  for  a  6  pole  d.c.  aramature.  The  heavy 
radial  linea  with  arrow  heads  represent  the  inductors.  The  dotted  induc¬ 
tors  are  in  reality  placed  beneath  the  solid  ones  shown  beside  them.  The 
brushes  are  drawn  inside  the  commutator  to  simplify  the  sketch. 


the  first  one.  The  radial  part  of  the  line  represents 
the  inductor,  which  is  show'n  dotted  when  at  the  bot¬ 
tom  of  a  slot. 

In  small  machines  there  are  usually  several 
turns  per  coil,  the  wire  running  around  several  times 
through  the  same  two  slots,  with  the  ends  connected 


The  pittiHK  in  this  fcenerator  shaft  was  caused,  by  currents  induced  in  the  metal  by  a  varyiuK  maftnetic  flux.  The  cur¬ 
rent  flowed  throuKh  the  shaft  and  frame,  crossinK  the  oil  film  at  two  bearings.  Until  the  bearings  were  insulated 
there  was  a  very  severe  loss  of  power  here. 
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Here  is  the  million  volt  trans¬ 
former  used  in  the  1915  expo¬ 
sition.  Note  that  the  windings 
are  placed  around  an  iron 
core  made  of  many  thin 
sheets.  All  transformers  have 
laminated  cores  to  cut  down 
the  eddy  current  loss. 


to  adjacent  bars.  If  each  coil  in  Fig.  2  contained  30 
turns  of  No.  10  wire,  of  a  total  length  of  80  ft.,  its 
I’esistance  would  be  80  X  .000997  =  .08  ohm.  As 
there  are  24  coils  and  6  brushes,  there  are  four  coils 
in  series,  with  a  resistance  of  4  X  -08  or  .32  ohm. 

Current  flows  through  the  armature  in  6  parallel 
paths,  and  hence  the  combined  resistance  =  .32  -r-  6 
=  .053  ohm. 

The  “current  rating”  of  an  armature  is  the  num¬ 
ber  of  amperes  it  can  safely  carry.  It  is  evidently 
equal  to  the  current  which  one  wire  can  carry  multi¬ 
plied  by  the  number  of  parallel  branches  in  the  arma¬ 
ture. 

If  the  safe  current  in  each  inductor  of  the  arma¬ 
ture  of  Fig.  2  is  15  amperes,  the  current  rating  is 
6  X  15,  or  90  amperes.  There  being  120  inductors 
in  series,  the  generated  voltage  =  120  X  •'7  if  condi¬ 
tions  of  flux  and  speed  are  so  arranged  as  to  give  .7 
volt  per  inductor.  The  power  generated  ==  84  X  9^ 

=  7560  watts.  The  armature  copper  loss  =  90  X  90  cum 
X  .053  =  430  watts,  so  that  the  output  of  the  arma-  the  s 
ture  is  7130  watts.  120 ' 

The  same  armature  might  have  a  “series”  or  200 ' 

“wave”  winding,  which  has  only  two  parallel  paths. 

With  the  same  total  number  of  inductors  there  would  then 
be  360  in  series  and  a  voltage  three  times  as  high  two  different  iron  losses, 
as  with  the  multiple  winding.  The  current  could,  ing  friction,  “windage” 
however,  be  only  30  amperes,  and  the  power  would  l:>etween  the  stationary  b 
be  the  same  as  before.  The  aimature  copper  loss  mutator.  The  iron  losse 
may  be  shown  to  be  the  same  with  both  methods  of  teresis”  and  “eddy  curre 
winding.  Armatures  are  infli 

There  is  resistance  at  the  contact  of  the  brushes  surround  them  and  becoi 
and  the  commutator  and  in  the  material  of  the  they  rotate  their  magnel 
brushes.  This  causes  an  electrical  loss  which  varies  ually  changing,  for  each 
with'the  load  carried.  ized  as  it  passes  one  pc 

Another  imporiant  loss  of  power  occurs  in  the  opposite  sense  when  it  i 
field  windings.  In  Fig.  1  suppose  the  field  resistance  tides  oppose  this  change 


to  be  17  ohms  and  the  current  supplied  to  be  3  am- 
l')eres.  The  power  loss  ==  3  X  3  X  17  =  153  watts. 
If  the  rheostat  is  set  at  4  ohms,  there  is  a  further 
loss  there  of  36  watts.  Compound  generators  have 
copper  losses  in  both  shunt  and  series  fields.  Thus, 
if  the  “brush  voltage”  is  120  in  Fig.  3,  the  shunt 


70  lOAD 


-This  compound  wound  generator  ha»  a  loss  of  960  watts  in  the 
shunt  winding  and  400  watts  in  the  series  coiis. 
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friction,  and  the  energy  thus  wasted  (changed  into 
heat)  is  the  “hysteresis  loss.” 

As  the  lines  of  force  cut  through  the  armature 
iron,  currents  of  electricity  are  induced  in  it  by 
exactly  the  same  process  as  the  currents  in  the 
armature  wires.  These  “eddy  currents”  require  the 
expenditure  of  energy  and  produce  heat.  To  minim¬ 
ize  the  currents,  which  tend  to  flow  parallel  to  the 
inductors,  the  armature  is  built  of  thin  circular 
sheets,  or  “laminations”  of  iron.  The  oxide  on  the 
faces  of  the  sheets  forms  an  insulator  which  pre¬ 
vents  passage  of  the  currents  and  thus  reduces  the 
eddy  loss  to  a  relatively  small  amount. 

Armature  Drop  and  Reaction. — In  a  separately 
excited  machine  (Fig.  1)  or  a  shunt  generator  the 
brush  voltage  is  lower  when  a  load  is  carried  than 
when  the  external  circuit  is  open.  One  cause  is  the 
“armature  drop,”  another  is  the  “brush  contact 
drop”  and  a  third  is  the  “annature  reaction.”  It  is 
to  overcome  these  as  well  as  “line  drop”  that  the 
compound  winding  shown  in  Fig.  3  is  used. 

There  is  always  a  voltage  drop  in  a  conductor 
which  carries  current,  and  this  is  true  even  in  an 
armature  where  voltage  is  being  generated.  Then 
in  the  armature  of  Fig.  2  with  a  resistance  of  .053 
ohm,  the  drop  is  90  X  -053  =  4.77  volts  when  the 
machine  produces  90  amperes.  This  would  reduce 
the  voltage  from  the  generated  pressure  of  84  to 
79.23  volts. 

Due  to  the  contact  resistance  between  the  com¬ 
mutator  and  brushes  there  will  be  a  further  drop 
of  about  one  volt. 

The  armature  inductors  carrying  current  tend 
to  make  the  armature  a  magnet  with  poles  between 
the  pole  pieces  of  the  generator.  This  results  in 
lessening  the  total  flux  through  the  armature  and 
makes  other  disturbances  which  lower  the  efficiency 
of  the  machine.  The  whole  effect,  known  as  “arma¬ 
ture  reaction,”  varies  with  the  amount  of  current 
being  drawn  by  the  external  circuit.  Armature 
reaction  is  counteracted  in  various  ways,  such  as 
shifting  the  brushes,  building  the  generator  with 
“interpoles,”  and  putting  “compensating  windings” 
upon  the  pole  faces. 


BAKE  OVEN  TESTS 

The  interest  called  forth  by  the  recent  tests  on 
the  large  bake  oven  installed  by  the  Haynes  Foster 
Baking  Company  at  Portland,  Oregon,  for  which  cur¬ 
rent  is  fuiTiished  by  the  Northwestern  Electric  Com¬ 
pany,  which  appeared  on  page  580  of  the  June  15th 
issue  of  the  Journal  of  Electricity,  has  called  atten¬ 
tion  to  a  slight  typographical  error  in  the  tables 
there  given.  The  last  cloumn  should  read  “Average 
kw-hr.  per  1000  loaves”  in  place  of  simply  “Average 
kw-hr.  per  loaves”  as  it  now  appears.  The  figures 
then  read: 

AVERAGE  KW-HR.  PER  1000  LOAVES 
Oct.  7th  8th  9th  13th  23d  24th  25th 

59.8  66.3  76  77  62.8  71.2  67.4 

Daily  average  —  67.4. 
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GOVERNMENT  WINS  TWO  LAWSUITS  AFFECT¬ 
ING  THE  NEWLANDS  PROJECT 

(A  recent  important  decision  which  affects  possible 
cases  of  injury  from  seepage  waters  following  in 
the  wake  of  storage  and  irrigation  projects. — The 
Editor.) 

The  Natron  Soda  Company,  a  coi-poration  own¬ 
ing  what  is  known  as  Big  Soda  Lake,  in  Churchill 
county,  Nev.,  brought  suit  against  the  United  States 
in  the  Court  of  Claims  for  $170,000  damages,  claimed 
to  have  been  suffered  by  the  company  through  the 
flooding  of  the  lake  and  their  soda  manufacturing 
plant,  by  seepage  waters  from  the  Newlands  irriga¬ 
tion  project,  as  reported  in  the  Reclamation  Record. 
April  7,  1919,  the  court  found  that  the  company  had 
in  fact  sustained  a  loss  of  $45,000,  but  dismissed  the 
petition  upon  legal  grounds.  The  following  exceipt 
is  from  the  opinion  handed  down  by  the  Court  of 
Claims : 

Such  a  right  as  that  claimed  by  the  plaintiff  is  too  indefi¬ 
nite  and  unlimited.  The  principles  applicable  to  surface 
waters  do  not  pertain  to  underground  waters  which  have  no 
certain  course  or  defined  limits.  In  the  case  of  Kansas  v. 
Colorado,  206  U.  S.,  46,  107,  the  court  says:  “Indeed,  the  ex¬ 
tent  to  which  seepage  operates  in  adding  to  the  flow  of  a 
stream,  or  in  distributing  water  through  lands  adjacent  to 
those  upon  which  water  is  poured,  is  something,  proof  of 
which  must  necessarily  be  almost  impossible.  TTie  under¬ 
ground  movement  of  water  will  always  be  a  problem  of  uncer¬ 
tainty.”  Percolating  water  is  a  hidden,  invisible  thing.  How 
it  moves  is  more  a  matter  of  conjecture  than  knowledge,  of 
inference  rather  than  proof.  It  would  seem  impossible  to 
apply  any  law,  beypnd  the  general  principle  of  reasonable 
use  of  one's  land,  to  such  a  hidden  and  formless  thing.  (Weil 
on  Water  Rights,  vol.  2,  p.  1093.)  It  seems,  therefore,  that 
the  existence,  origin,  movement,  and  course  of  underground 
w'aters,  and  the  causes  which  govern  and  direct  their  move¬ 
ments,  are  so  secret,  occult,  and  concealed  that  an  attempt  to 
administer  any  set  of  legal  rules  in  respect  to  them  would  be 
involved  in  hopeless  uncertainty  and  would  be  practically  im¬ 
possible,  because  any  such  recognition  of  correlative  rights 
would  interfere  to  the  material  detriment  of  the  common¬ 
wealth  with  drainage  and  agriculture,  mining,  the  construc¬ 
tion  of  highw'ays  and  railroads,  with  sanitary  regulations, 
buildings,  and  general  progress  of  improvements  in  works  of 
embellishment  and  utility.  (Angell  on  Watercourses,  7th  edi¬ 
tion,  171.) 

It  seems  to  us  that  while  the  property  of  the  plaintiff 
may  have  been  destroyed  by  the  irrigation  system  of  the  Gov¬ 
ernment,  yet  the  influences  which  have  brought  about  this 
destruction  are  so  secret,  changeable,  and  uncontrollable  that 
we  can  not  subject  them  to  the  regulations  of  law  nor  build 
upon  them  a  system  of  rules  as  has  been  done  with  streams 
upon  the  surface;  so  that  if  the  plaintiff  has  incurred  a  loss 
from  the  movement  of  these  underground  waters  in  this  val¬ 
ley  it  is  damnum  absque  injuria. 

It  would  appear  that  the  claim  of  the  plaintiff  is  that 
primitive  conditions  must  be  suffered  to  remain  and  that  no 
progress  or  development  can  be  had  if  the  property  of  the 
plaintiff  should  be  injured  thereby.  Thus  a  claim  is  set  up 
to  a  vested  right  to  keep  conditions  in  statu  quo  which  existed 
at  the  time  its  property  w'as  acquired  to  the  extent  of  pre¬ 
venting  anyone  from  improving  surrounding  property,  unless 
damages  are  paid  to  the  plaintiff.  Such  a  doctrine  would  re¬ 
sult  in  preventing  the  owmers  of  surrounding  property  from 
putting  their  property  to  its  legitimate  use. 

From  the  very  nature  of  the  case  and  the  character  and 
movement  of  underground  w'ater  we  conclude  that  the  prop¬ 
erty  of  the  plaintiff  was  not  destroyed  by  a  direct  invasion, 
but  was  the  incidental  consequence  of  the  lawful  and  proper 
use  of  a  Government  power,  and  therefore  there  can  be  no 
recovery. 

The  John  Horstmann  Company,  another  soda 
concern  operating  in  the  same  territory,  brought  a 
similar  suit  for  $35,000  damages.  This  case  was 
decided  on  the  same  day  and  in  the  same  manner  as 
the  first-mentioned  action. 
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Recent  Western  Water  Law 

BY  A.  E.  CHANDLER 

(Recent  cases  clarify  points  as  to  riparian  rights  hitherto  debated.  An  owner,  it  is  deter¬ 
mined,  may  sell  a  portion  of  his  land  not  adjacent  to  a  stream  and  with  it  a  portion  of  the 
water  rights  which  belonged  to  the  tract  as  a  whole.  On  the  other  hand  a  new  non-riparian 
tract  added  to  land  adjacent  to  a  stream  does  not  increase  the  riparian  rights.  The  basis  of  a 
water  right  is  further  clearly  defined  by  the  District  d^ourt  of  Appeal.  These  cases  are  here 
reviewed  by  the  President  of  the  California  Water  (Commission. — The  Editor.) 


NOTES  FROM  RECENT  CASES  INVOLVING 
RIPARIAN  RIGHTS 

In  a  series  of  articles  prepared  by  the  author 
for  the  JouiTial  during  1912,  the  following  statement 
was  made  in  discussing  the  doctrine  of  riparian 
rights : 

“In  the  quotation  from  Anaheim  Union  Water  Company 
V.  Fuller,  above,  it  is  stated  that  in  a  partition  of  a  riparian 
tract  the  part  distant  from  the  stream  loses  its  riparian  right 
‘unless  the  conveyance  declares  the  contrary.’  A  number  of 
Spanish  grants  crossed  by  streams  are  now  being  subdivided, 
and  the  deeds  are  so  drawn  that  the  various  parcels  share  in 
the  riparian  right,  regardless  of  proximity  to  the  stream.  It 
is  well  settled  that  the  parcels  so  conveyed  retain  the  riparian 
right  among  themselves,  but  the  western  courts  have  not  yet 
directly  passed  upon  the  question  as  to  whether  the  owner  of 
such  a  parcel  not  touching  the  stream  can  be  considered  to 
possess  a  riparian  right  as  against  an  appnopriator  or  ripa¬ 
rian  owner  outside  the  original  grant.  Mr.  Wiel,  in  the  third 
edition  of  his  splendid  work  on  ‘Water  Rights  in  the  Western 
States,’  raises  this  question  and  after  an  exhaustive  study 
of  the  cases  bearing  on  the  point,  concludes  that  such  parcels 
not  bordering  upon  the  stream  cannot  be  considered  riparian 
when  in  conflict  with  rights  outside  of  the  grant.  The  con¬ 
clusion  is  certainly  based  on  sound  reasoning  and  conforms 
to  the  basic  idea  that  only  lands  bordering  upon  a  stream  are 
riparian  thereto.  This  question  will  undoubtedly  be  raised  in 
the  near  future  and  the  hope  of  all  appropriators  is  that  the 
courts  will  accept  Mr.  Wiel’s  conclusion.” 

The  question  was  raised  in  the  case  under  com¬ 
ment,  and  the  Supreme  Court  of  California  decided 
against  the  contention  of  Mr.  Wiel,  who  was  counsel 
for  the  plaintiff  in  the  litigation  and  who  presented 
a  very  forcible  argument  to  the  court  along  the  lines 
of  his  original  text.  The  new  principle  laid  down  in 
the  case  is  well  stated  in  the  second  of  the  two  fol¬ 
lowing  paragraphs,  which  were  printed  as  headnotes 
— the  first  headnote  being  a  statement  of  a  principle 
previously  laid  down  and  now  well  accepted : 

“An  owner  of  a  tract  of  land  abutting  upon  a  natural 
stream  may  upon  a  division  and  sale  of  the  tract  in  separate 
parcels  apportion  and  presence  to  each  parcel  sold  a  portion 
of  the  water  right,  regardless  of  the  proximity  of  such  parcels 
to  the  stream,  and  such  apportionment  is  good  as  between 
the  owTiers  of  the  several  parcels.” 

“Such  an  apportionment  or  transfer  is  also  good  against 
owners  of  other  riparian  lands  upon  the  same  stream,  not 
part  of  the  tract  from  which  such  parcels  are  conveyed,  and 
an  owner  of  such  a  parcel  not  bordering  on  the  stream  can 
take  water  as  against  a  lower  claimant  upon  the  natural 
stream  who  had  no  part  in  the  stipulation  and  who  was  a 
stranger  to  the  transaction.” 

Miller  &  Lux  v.  Jefferson  G.  James, 
et  al.,  57  Cal.  Dec.  265: 

When  the  owner  of  land  riparian  to  a  stream 
purchases  a  non-riparian  tract  adjoining,  the  new 
tract,  although  having  physical  access  to  the  stream 
through  the  original  tract,  cannot  be  considered  ri¬ 
parian.  This  principle  was  laid  down  by  the  Supreme 
Court  of  Califoniia  a  number  of  years  ago,  but  the 
opposite  contention  was  made  in  this  case.  The  fol- 
owing  curt  expression  of  the  court  shows  very 
clearly  that  the  principle  is  no  longer  debatable: 


“Defendants  urge  that  the  trial  court  should  have  found 
that  they  owned  29,000  acres  of  riparian  lands  instead  of 
19,500  acres.  This  claim  is  based  upon  their  contention,  to 
quote  from  their  brief,  that  ‘land  adjoining  riparian  land  may, 
by  becoming  united  therewith  in  ownership,  become  itself 
riparian  if  accessible  to,  susceptible  of  irrigation  thereby  and 
situate  within  the  watershed  of  the  stream.’  Our  decisions 
are  to  the  contrary,  and  there  is  nothing  in  the  point  urged. 
(Lux  V.  Haggin,  69  Cal.  255,  424;  Boehmer  v.  Big  Rock  C.  &  I. 
Dist.,  117  Cal.  19,  26;  Anaheim  Union  Water  Co.  v.  Fuller, 
150  Cal.  327,  331.)” 

Felsingthal  v.  Warring,  28  Cal.  App.  Dec.  456 : 

The  following  quotation  from  the  decision  of  the 
California  District  Court  of  Appeal  is  given  not  as 
stating  a  new’  principle,  but  as  a  re-statement  of 
principles  now  well  accepted  regarding  the  adjudica¬ 
tion  of  riparian  rights.  The  court  elsewhere  in  the 
opinion  emphasizes  the  point  that  an  appropriator’s 
right  is  limited  to  the  quantity  of  water  actually  put 
to  a  useful  purpose,  and  not  to  the  capacity  of  the 
ditch — the  “erroneous  theory”  referred  to  in  the  quo¬ 
tation  below  was  the  one  adopted  by  the  lower  court 
in  allowing  appropriators  (the  respondents)  the  full 
capacity  of  the  ditch  rather  than  the  smaller  amount 
put  to  beneficial  use: 

Since  appellant  is  a  riparian  owner,  the  decree  Should 
not  have  attempted  to  limit  his  water  right  to  the  right  to 
divert  a  fixed  quantity — two  and  three-fifteenths  inches — for 
irrigation  and  domestic  uses.  The  right  of  a  riparian  propri¬ 
etor  in  or  to  the  waters  of  a  stream  flowing  through  or  along 
his  land  is  not  the  right  of  ownership  in  or  to  those  waters, 
but  is  a  usufructuary  right — a  right,  among  others,  to  make 
a  reasonable  use  of  a  reasonable  quantity  for  irrigation,  re¬ 
turning  the  surplus  to  the  natural  channel,  that  it  may  flow 
on  in  the  accustomed  mode  to  the  lands  below.  Use  does  not 
create  the  right;  disuse  cannot  destroy  or  suspend  it.  If  his 
heeds  do  not  prompt  him  to  make  any  use  of  the  waters,  he 
still  has  the  right  to  have  them  flow,  onto,  and  along,  and 
over  his  land  in  their  usual  way,  excepting  as  the  accustomed 
flow  may  be  changed  by  the  act  of  God,  or  as  the  amount  of 
it  may  1^  decreased  by  the  reasonable  use  of  other  riparian 
proprietors  or  prior  appropriators,  if  any  there  be.  (Har¬ 
grave  V.  Cook,  108  Cal.  72.)  The  voice  of  the  decree  is  that 
it  limits  appellant’s  right  to  such  an  amount  as  he  may  use 
for  irrigation  and  domestic  purposes  upon  his  thirteen  acres 
of  arable  riparian  lands.  He  owned  137%  acres,  all  of  which 
wns  riparian  to  the  stream  and  included  the  thirteen  acres  of 
irrigable  arable  land.  As  between  himself  and  respondents, 
appellant’s  right  to  the  waters  of  the  stream  has  no  limita¬ 
tion,  save  as  it  is  limited  by  the  superior  right  of  respond¬ 
ents  as  the  owners  of  an  appropriator’s  or  adverse  user’s 
right.  So  limited,  appellant’s  right  to  take  water  from  the 
stream — as  against  respondents’ — ^might  be  more  or  less 
than  two  and  three-fifteenths  inches.  Instead  of  fixing  a  defi¬ 
nite  quantity  that  appellant  may  take  from  the  stream,  and 
decreeing  that  his  interest  in  the  stream  is  confined  to  the 
right  to  divert  such  fixed  quantity  for  irrigation  and  domestic 
uses,  the  court  should  have  determined  the  amount  that  re¬ 
spondents  are  entitled  to  divert,  and  should  have  decreed  that 
appellant  has  all  the  rights  of  a  riparian  proprietor,  limited 
only  by  respondents’  superior  right  to  take  from  the  stream 
a  quantity  ascertained  and  fixed  by  the  court.  True,  the 
court  did  undertake  to  fix  the  quantity  that  respondents  have 
the  right  to  take  from  the  stream,  but  in  so  doing  proceeded 
upon  an  erroneous  theory;  and  the  finding  that  respondents 
are  the  owners  pf  the  wraters  of  Hopper  Creek  to  the  extent 
of  sixty  inches  is  not  supported  by  the  evidence.” 
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I  SPARKS — Current  Facts,  Figures  and  Fancy  | 

11'— . . 

(You  may  not  know  that  a  certain  herd  of  cattle  has  been  doing  effective  work  in  helping  the 
country  go  dry;  that  some  dead  horses  are  worth  a  good  deal  of  money;  that  cats  are  em¬ 
ployed  in  Unit^  States  post  offices;  that - but  this  is  not  officially  a  menagerie  page,  and 

your  attention  is  therefore  drawn  to  a  number  of  improving  items  dealing  with  population, 
aerograms  and  the  coal  trade. — The  Editor.) 


(jetting  married  by  long-distance  telephone  is 
the  latest  in  wedding  novelties.  A  ceremony  was 
recently  performed  in  this  way,  the  bride  being  in 
Ashland,  Oregon,  and  the  bridegroom  in  Denver. 

*  *  * 

Pieces  of  wood  stamped  with  a  die  circulate  as 
cash  in  the  territory  controlled  by  the  Hudson  Bay 
Trading  CJompany.  The  unit  of  value  is  a  beaver 
skin,  and  forty  muskrats  are  equal  to  one  beaver. 

«  *  « 

Not  many  horses  are  worth  $100  when  they 
have  been  dead  for  over  half  a  century,  but  it  is  re¬ 
ported  that  the  United  States  has  just  allowed  a 
citizen  $100  for  a  horse  of  his  which  was  killed  in 
the  Civil  War. 

*  *  « 

Birth  statistics  are  cheerful  reading  for  the 
electrical  man.  In  1917  there  were  1,353,792  pros¬ 
pective  electrical  customers  bom  in  the  birth-regis¬ 
tration  area  of  the  United  States,  and  births  out¬ 
numbered  deaths  by  74.4. 

«  *  « 

The  state  of  North  Dakota  has  one  bank  for 
every  948  population — leading  all  other  states  in  the 
number  of  banks  per  capita.  South  Dakota  is  second 
on  the  list,  and  the  Philippines  bring  up  the  rear 
with  one  bank  to  every  1,000,000  persons. 

*  *  * 

That  a  system  of  profit-sharing  existed  in  Baby¬ 
lon  4000  years  ago  appears  from  a  letter  written  on 
an  ancient  clay  tablet  lately  discovered.  Perhaps  we 
are  not  so  uniquely  “advanced”  after  all,  and  may 
yet  discover  that  Cleopatra  used  an  electric  iron. 

*  *  * 

Neither  the  temperance  idea  nor  the  good-roads 
campaign  seems  to  have  any  influence  on  the  egotism 
of  cattle.  A  herd  of  these  recently  stopped  road¬ 
building  operations  by  drinking  up  10,000  gallons  of 
water  so  that  there  was  not  sufficient  left  to  mix  the 
cement. 

*  *  « 

Iceland  has  linotype  machines.  There  is  no  par¬ 
ticular  reason  why  it  should  not  have  them,  but 
somehow  we  always  associate  Iceland  with  snow 
huts,  polar  bears  and  the  midnight  sun.  There  was 
a  printing  office  in  Iceland  before  the  middle  of  the 
sixteenth  century,  and  the  first  linotype  was  installed 
in  1914. 

*  «  « 

Aerogiams  between  England  and  France  are 
being  suggested  as  a  relief  to  the  overloaded  cables. 
The  message  would  be  telephoned  to  the  aerodrome 


outside  London,  carried  across  the  Channel  in  high¬ 
speed  aeroplanes  leaving  at  regular  intervals,  and 
telephoned  direct  from  the  aerodrome  outside  Paris. 
The  service  would  take  about  two  and  a  half  hours. 

*  *  « 

The  Imperial  Government  of  Japan  is  to  equip 
its  railway  trains  with  wireless  telegraph  apparatus. 
Hitherto  accidents  on  the  line  have  been  made  known 
to  the  driver  by  means  of  flags  and  other  signals 
which  sometimes,  during  heavy  storms,  failed  to  con¬ 
vey  the  necessary  waniing  in  due  time.  The  wireless 
plan  is  to  be  adopted  as  a  safety  measure. 

>»  4>  * 

A  municipal  restaurant  has  been  opened  at  Brest 
with  a  view  to  relieving  the  pressure  of  the  high 
cost  of  living  among  the  working  people.  For  the 
French  equivalent  of  about  forty-three  cents  this 
restaurant  serves  a  meal  of  soup,  meat,  one  veg¬ 
etable,  dessert  and  wine.  Tipping  is  prohibited  and 
no  foreigners  are  seiwed.  Over  one  thousand  per¬ 
sons  are  seiwed  daily. 

*  Ik 

On  the  staff  of  the  Philadelphia  post  office  are 
fifteen  to  twenty  cats  which  act  as  an  anti-rat  police 
force.  Cats  are  also  employed  in  the  United  States 
Printing  Office  where  they  are  said  to  have  saved 
many  valuable  documents  from  rats.  In  some  cases 
postmasters  have  virtually  put  cats  on  their  payroll 
by  requesting  the  department  to  gi’ant  an  allowance 
for  the  purchase  of  food  for  them. 

♦  ♦  * 

The  United  States  has  been  putting  coal  on 

board  steamers  at  about  $5.50  per  ton  as  compared 
with  about  $15  per  ton  in  England.  American  cargo 
is  now  being  discharged  at  Stockholm,  and  it  is 
claimed  that  the  United  States  might  even  supply 
London  more  cheaply  than  Northumberland  or  Dur¬ 
ham  could.  It  seems  that  the  phrase  “carrying  coals 
to  Newcastle”  may  one  day  lose  its  standing  among 
proverbs. 

*  *  * 

At  the  time  of  the  signing  of  the  armistice  there 
were  approximately  500  manufacturing  plants  in  the 
United  States  which,  operating  under  government 
lease  or  contract,  were  engaged  in  supplying  equip¬ 
ment  to  the  various  war  department  bureaus.  Aside 
from  the  government  arsenals,  practically  all  these 
plants  were  turning  out  materials  foreign  to  their 
peace-time  production.  At  the  close  of  the  war  the 
government  had  to  take  over  the  surplus  war  com¬ 
modities  and  plant  equipment  and  is  now  engaged 
in  disposing  of  it  methodically. 
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Dr.  W.  W.  Campbell,  Director  of  Lick  Observatory  of 
the  University  of  California,  has  gone  to  Europe  in  an  impor¬ 
tant  capacity  as  head  of  a  delegation  of  astronomers  meeting 
in  Brussels  during  July. 

D.  F.  McGee  of  the  Electric  Bond  and  Share  Company  is 
a  Salt  Lake  City  visitor.  Mr.  McGee  is  on  an  inspection  trip 
of  the  Utah  and  Idaho  properties  of  the  Bond  and  Share 
Company  and  will  probably  remain  in  the  territory  for  a 
month. 

N.  J.  Sigfrid,  managing  director  of  A.  B.  Knislingewer- 
ken,  of  Vanas,  Sw'eden,  is  a  recent  Pacific  Coast  visitor.  Mr. 
Sigfrid  is  a  member  of  the  Swedish  Industrial  Conunission 
and  is  particularly  interested  in  the  development  of  electrical 
heating  appliances. 

F.  B.  Clapp,  of  the  Railway  Department  of  the  General 
Electric  Company’s  Melbourne  office,  recently  passed  through 
San  Francisco  on  his  w’^ay  to  the  company’s  headquarters  at 
Schenectady.  Mr.  Clapp  will  probably  be  located  permanently 
in  this  country  from  nowr  on. 

C.  P.  Veenhof,  representative  of  N.  V.  L.  E.  Tels  &  Co.’s 
Handel-Maalscappy  of  Amsterdam  (Holland),  is  a  recent  San 
Francisco  visitor.  Mr.  Veenhof  has  his  headquarters  at 
Batavia  in  the  Island  of  Java  and  is  engaged  in  importing 
engineering  and  machinery  supplies  in  the  Dutch  East  lidies. 

Capt.  C.  E.  Grunsky,  Jr.,  of  the  115th  Engineers,  has 
arrived  in  this  country  from  France  where  he  has  been  with 
the  army  of  occupation.  Captain  Grunsky,  who  is  well  known 
to  readers  of  the  Journal  of  Electricity  as  a  contributor,  was 
engaged  in  estimating  intangible  losses  on  mines  in  France 
shortly  after  the  armistice  was  signed. 

M.  H.  Wagner,  electrical  engineer  for  the  U.  S.  Bureau 
of  Standards,  is  a  recent  San  Francisco  visitor.  Mr.  Wagner 
comes  as  the  result  of  a  cooperative  movement  between  the 
N.  E.  L.  A.  and  the  Bureau  to  study  points  of  conflict  or  mis¬ 
understandings  relative  to  orders  proposed  in  the  National 
Safety  Code,  and  is  visiting  all  Pacific  Coast  electrical  centers. 

J.  C.  Merriam,  Professor  of  Paleontology  at  the  Univer¬ 
sity  of  California  and  acting  chairman  of  the  National  Coun¬ 
cil  of  Research,  has  been  elected  president  of  the  Pacific  Di¬ 
vision  of  the  American  Association  for  the  Advancement  of 
Science,  to  .succeed  Dr.  D.  T.  McDougal,  director  of  the  Desert 
Botanical  Laboratory  of  the  Carnegie  Institute  of  Tucson, 
Arizona. 

Stuart  Hobbs  Sims,  associate  professor  of  mechanics  and 
hydraulics  in  the  University  of  Iowa,  has  been  appointed  head 
of  the  department  of  civil  enginering  to  succeed  Professor 
C.  B.  McCullough,  who  is  now”  state  highw’ay  bridge  engineer. 
Professor  Sims  has  held  prominent  positions  and  done  impor¬ 
tant  work  in  connection  with  structural,  hydraulic  and  railroad 
engpneering  projects. 

E.  A.  Eardley  of  Eardley  Bros.,  Salt  Lake  City,  has 
been  elected  to  the  secretaryship  of  the  recently  organized 

Electrical  Contractors  and 
Dealers’  Association  of  Salt 
Lake  City.  D.  W.  Forsberg 
w'  a  s  chosen  as  president. 
Both  Mr.  Eardley  and  Mr. 
Forsberg  have  been  promi- 
^  nent  in  contractor-dealer  af- 

fairs  in  the  Inter-moimtain 
\  district  and  have  done  much 

to  make  this  new  organiza- 
tion  for  the  betterment  of  the 
merchandising  conditions  of 
that  region  possible.  'The  new 
association  starts  with  the 
firm  foundation  of  high  ideals 
and  practical  good  feeling  and  receives  the  good  wdshes  of  the 
electrical  industiy  for  its  prosperity  and  continued  .success 
under  Mr.  Forsberg’s  able  leadership. 


John  A.  Britton,  vice-president  and  general  manager  of 
the  Pacific  Gas  &  Electric  Company  and  well  known  to  elec¬ 
trical  men  throughout  the 

t  nation  for  his  far-sighted 

stand  on  public  utility  mat¬ 
ters,  has  received  the  signial 
honor  of  the  appointment  to 
the  chairmanship  of  the  Pub¬ 
lic  Policy  Committee  of  the 
N.  E.  L.  A.  Mr.  Britton  has 
serx'ed  in  the  past  as  chair¬ 
man  of  this  committee  for 
the  Pacific  Coast  Section 
N.  E.  L.  A.  and  the  broad¬ 
minded  reports  prepared 

_  under  his  leadership  have 

alw”ays  been  features  of  the 
western  conventions.  His  selection  for  the  national  position 
comes  as  a  fitting  recogpiition  of  his  work  in  district  affairs. 
Mr.  Britton’s  record  of  w’ar  service  through  the  many  chan¬ 
nels  open  to  him  as  a  public  utility  official  gives  him  the 
right  to  be  included  among  those  whose  achievements  are 
recorded  elsew'here  in  this  issue,  but  it  was  felt  that  the  im¬ 
portance  of  this  appointment  should  be  acknowledged  here. 

R.  H.  Holtermann,  sales  manager  of  the  Holabird  Elec¬ 
tric  Company,  is  at  Ix)s  Angeles  in  his  Mitchell  six  with  his 
family. 

W.  R.  Putnam,  vice-president  and  general  manager  of 
the  Idaho  Power  Company  at  Boise,  was  a  recent  visitor  in 
Salt  Lake  City. 

N,  W.  Blockett,  attorney  for  the  Puget  Sound  Traction, 
Light  &  Powder  Company,  has  been  motoring  through  Califor¬ 
nia  with  his  family. 

W.  B.  Stephenson,  representing  the  Delta  Electric  Com¬ 
pany,  Marion,  Ohio,  with  headquarters  in  San  Francisco,  is 
in  Seattle  on  business. 

Rosse  Gibson  has  resigned  from  the  Gibson  Electric  Sup¬ 
ply  Company  of  Oakland,  California,  to  open  an  electrical 
supply  house  in  Oakland. 

Frank  Blake,  of  the  Haw'aiian  Electric  Company,  Ha-^ 
waii,  has  been  a  recent  visitor  in  San  Francisco,  but  has 
returned  again  to  Honolulu. 

O.  A.  Schlesinger,  apparatus  salesman  with  the  Western 
Electric  Company  at  San  Francisco,  is  spending  his  vacation 
at  Witter  Springs,  California. 

R.  E.  Fisher  of  the  commercial  department  of  the 
Pacific  Gas  &  Electric  Company,  is  spending  his  vacation  in 
the  Yellowstone  National  Park. 

J.  F.  Lincoln,  vice-president  of  the  Lincoln  Electric  Com¬ 
pany  of  Cleveland,  Ohio,  has  been  visiting  the  west  coast  and 
spent  some  time  in  San  Francisco. 

H.  W.  Lawrence,  of  the  New  England  Electric  Company 
of  Denver,  has  just  returned  from  the  session  of  the  Electrical 
Supply  Jobbers  at  Hot  Springs,  Virginia. 

George  W.  Bixler  of  the  Denver  Gas  &  Electric  Com¬ 
pany,  with  headquarters  in  Denver,  is  correspondent  for  the 
Journal  of  Electricity  in  the  Colorado  district. 

Fred  Gleason,  telephone  sales  manager  of  the  Western 
Electric  Company,  visited  Salt  Lake  City,  Los  Angeles,  San 
Francisco  and  Seattle  during  the  past  month. 

Paul  Quick,  of  San  Francisco,  representing  Landers, 
Frary  &  Clark  of  New’  Britain,  Connecticut,  manufacturers  of 
universal  heating  devices,  is  making  a  business  vi.sit  to 
Seattle. 
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W.  H.  Gribble,  of  the  Western  Gas  &  Electric  Company 
of  Chico,  has  been  staying  in  San  Francisco. 

W.  I.  Otis  of  the  Square  D  Company,  with  headquarters 
in  San  Francisco,  was  in  Seattle  recently  on  business, 

J.  J.  Baeder  of  Salt  Lake  City,  manufacturer  of  electric 
supplies,  has  been  spending  some  time  in  San  Francisco. 

Neil  C.  Hurley,  president  of  the  Hurley  Washing  Ma¬ 
chine  Company,  is  among  recent  San  Francisco  visitors  of 
importance. 

H.  H.  Lewen  of  the  SieiTa  Electric  Company,  manufac¬ 
turers’  agents  at  San  Francisco,  is  expected  to  return  from 
the  East  shortly. 

A.  E.  Chandler,  president  of  the  State  Water  Commis¬ 
sion  of  California,  is  visiting  in  Los  Angeles  in  connection 
with  commission  work. 

L.  E.  Gearhart,  Representing  Crouse-Hinds  Company, 
spent  several  days  in  Seattle  recently  while  en  route  from 
Spokane  to  San  Francisco. 

I.  L.  Capps  has  resigned  from  the  sales  department  of 
Thomas  Day  &  Company  of  San  Francisco  to  join  the  Gibson 
Electric  Supply  Company  of  Oakland. 

Van  Rensselaer  Lansingh,  formerly  general  manager  of 
the  Holophane  Company  of  Cincinnati,  has  been  elected  presi¬ 
dent  of  the  Lunkeen  Window  Company  of  Cincinnati. 

J.  G.  Bourns,  manager  of  the  Puget  Sound  Gas  Com¬ 
pany,  Everett,  Washington,  has  been  appointed  editor  of  the 
“Log,”  the  official  paper  of  the  Everett  Rotary  Club. 

J.  W.  Beckman,  electro-chemical  enpneer  with  the  Beck- 
man-Linden  Engineering  Company  of  San  Francisco,  is  again 
at  his  home  office  after  a  six  weeks’  business  trip  to  eastern 
cities. 

Frank  P.  Deering,  vice-president  of  the  Union  Trust 
Company  of  San  Francisco,  has  gone  to  China  for  a  stay  of 
several  months.  Mr.  Deering  is  accompanied  on  his  trip  by 
Mrs.  Deering. 

C.  P.  Bowie,  petroleum  engineer  of  the  U.  S.  Bureau  of 
Mines,  in  charge  of  the  San  Francisco  office,  has  recently 
returned  to  San  Francisco  from  a  trip  through  the  oil  fields 
of  Oklahoma  and  Texas. 

Max  Loewenthal  of  the  Globe  Commercial  Company, 
San  Franci.sco,  has  recently  returned  from  an  extended  trip 
through  the  Northwest  and  Middle  West,  where  he  has  been 
visiting  various  factories. 

F.  F.  Winfree  has  been  appointed  manager  of  the  Sand- 
point,  Idaho,  division  of  the  Mountain  States  Power  Company. 
Mr.  Winfree  was  formerly  connected  with  the  Richmond,  Cal¬ 
ifornia,  division  of  Western  States  Gas  &  Electric  Company. 

H.  J.  Gille,  sales  manager,  and  E.  A.  Bat  well,  publicity 
agent  of  the  Puget  Sound  Traction,  Light  &  Power  Company, 
Seattle,  are  recent  San  Francisco  visitors.  Mr.  Gille  is  presi¬ 
dent  of  the  Northwest  Elertric  Light  and  Power  Association. 

Franklyn  W.  Oatman,  a  civil  engineer  of  San  Francisco, 
and  a  graduate  of  the  University  of  California  with  the  class 
of  1912,  has  been  appointed  professor  of  structural  engineer¬ 
ing  at  Pei  Yang  University,  Tientsin,  China.  He  Avill  leave 
for  the  Orient  in  Augfust. 

A.  G.  Wishon,  general  manager  of  the  San  Joaquin 
Light  &  Power  Corporation,  is  visiting  San  Francisco  this 
month.  Mr.  Wishon  was  among  the  many  important  elec¬ 
trical  men  who  recently  gathered  for  the  discussion  of  N.  E. 
L.  A.  plans  and  prospects. 

T.  W.  Osgood  has  been  appointed  to  the  new  post  of 
Assistant  Superintendent  of  Safety  with  the  Industrial  Acci¬ 
dent  Commission  of  California.  Mr.  Osgood  has  been  con¬ 
nected  with  the  Commission’s  Safety  Department  for  several 
years  past.  His  headquarters  will  be  in  Los  Angeles. 

R.  A.  Dailey,  secretary  of  the  Pacific  Coast  Shippers’ 
Association,  has  recently  returned  from  a  trip  to  Europe.  As 
a  result  of  his  studies  of  conditions  over  there,  Mr.  Dailey 
affirms  that  building  activities  in  Flngland,  France  and  Bel¬ 


gium  will  call  for  large  lumber  exportations  from  the  North¬ 
west. 

Edwin  A.  Rogers,  power  plant  engineer  for  the  New 
Cornelia  Copper  Company,  Ajo,  Arizona,  is  a  recent  San 
Francisco  visitor.  Mr.  Rogers  was  formerly  on  the  steam 
engineering  staff  of  the  Pacific  Gas  &  Electric  Company  and 
was  later  efficiency  engineer  for  the  Palace  Hotel  Company. 

H.  G.  Baker,  for  the  past  eight  years  connected  with  the 
new  business  department  of  the  Western  Colorado.  Power 
Company,  Salt  Lake  City,  a  subsidiary  of  the  Utah  Power  & 
Light  Company,  has  left  that  company  to  assume  the  man¬ 
agement  of  the  Clark  Electric  Power  Company  with  head¬ 
quarters  at  Tooele,  Utah. 

Philip  N.  Moore,  mining  engineer  of  St.  Louis,  now  in 
the  government  service,  is  in  San  Francisco  hearing  claims 
in  connection  with  mine  losses  consequent  to  the  signing  of 
the  armistice.  Mr.  Moore  is  scheduled  to  address  a  meeting 
of  the  Engineers’  Club  of  San  Francisco  on  the  subject  of  the 
National  Department  of  Engineering. 

Harold  A.  Petterson,  professor  of  hydraulic  and  sanitary 
engineering,  Pei  Yang  University,  of  Tientsin,  China,  is  a 
recent  San  Francisco  visitor.  Mr.  Petterson  was  formerly 
engaged  as  an  engineer  on  the  Los  Angeles  Aqueduct  and  is 
enjoying  a  season  of  rest  from  his  duties  in  the  Orient.  He 
expects  to  return  to  China  in  September. 

W.  A.  Hillebrand,  one  of  the  high  voltage  experts  of 
the  laboratory  of  the  Federal  Telegraph  Company,  Palo  Alto, 
California,  has  gone  from  Palo  Alto  to  the  Ohio  Brass  Com¬ 
pany  of  Mansfield,  Ohio.  With  the  departure  of  Professor 
Hillebrand  the  Federal  Telegraph  Company  has  two  vacan¬ 
cies  on  its  staff  of  experts.  Dr.  Leonard  Fuller  of  the  same 
company  having  recently  accepted  the  assistant  managership 
of  the  Ohio  InsulatoV  Company. 

William  von  Phul,  w’ho  for  the  past  three  years  has  been 
vice-president  and  general  manager  of  the  United  Railroads, 
was  elected  to  succeed  the  late  Jes.se  W.  Lilienthal  as  presi¬ 
dent  at  a  recent  meeting  of  the  board  of  directors.  Mr.  von 
Phul,  who  is  a  member  of  the  engineering  firm  of  Ford,  Bacon 
&  Davis,  brings  to  his  new  office  many  years  of  valuable 
experience.  Before  coming  to  San  Francisco  he  was  manager 
of  the  American  Cities  Company,  a  corporation  operating 
street  car  lines  in  New  Orleans,  Birmingham,  Memphis  and 
Little  Rock. 

Calvert  Townley,  assistant  to  the  president  of  the  West- 
inghouse  Electric  &  Manufacturing  Company,  was  elected 
president  of  the  American  Institute  of  Electrical  Engineers 
at  the  annual  business  meeting  of  the  Institute  held  on  May 
16,  in  New  York  City.  The  newly  elected  president  joined 
the  American  Institute  of  Electrical  Engineers  in  1901  and 
has  been  almost  continuously  active  therein  ever  since.  Dur¬ 
ing  the  year  past  he  has  been  an  American  Institute  of  Elec¬ 
trical  Engineers  trustee,  and  first  vice-president  of  the  United 
Engineering  Society,  a  member  of  Engineering  Council, 
chairman  of  the  Public  Policy  and  of  the  Development  Com¬ 
mittee. 

Gerard  Swope,  president  of  the  International  General 
Electric  Company,  was  the  gruest  of  honor  at  a  dinner,  pven 
on  July  3rd,  by  electrical  men  of  Tokyo  to  welcome  him  on 
the  occasion  of  his  arrival  in  that  city.  Two  years  ago,  when  he 
went  to  Japan  as  vice-president  of  the  Western  Electric  Com¬ 
pany,  Mr.  Swope  was  honored  with  the  Order  of  the  Rising 
Sun,  conferred  on  him  by  the  Emperor.  In  his  new  capacity 
as  president  of  the  International  General  Electric  Company 
he  has  received  a  most  enthusiastic  welcome  in  the  electrical 
circles  of  the  Orient. 

OBITUARY 

John  B.  Whitlock,  western  civil  engineer,  died  recently 
at  Scranton,  Iowa.  Mr.  Whitlock  was  well  known  as  a  bridge 
builder  in  Portland,  where  he  lived  for  many  years,  and  had 
built  more  than  seven  hundred  bridges  west  of  Chicago. 


War  Service  of  Western  Engineers 


(Western  engineers  have  established  an  enviable  record  for  war  service  in  the  great  conflict 
just  past.  Not  only  were  the  names  of  many  represented  by  stars,  some  of  them  in  gold,  on 
the  honor  roll  which  is  the  pride  of  every  engineering  organization  throughout  the  country,  but 
in  service  through  national  and  local  committees  and  through  the  regular  channels  of  their  pro¬ 
fession,  by  conservation  and  special  achievement  in  the  interests  of  research  and  economy,  the 
engineers  of  the  West  helped  to  make  possible  the  concentrated  effort  of  the  war.  The  names 
appearing  on  this  page  are  but  examples  of  the  patriotic  service  contributed  by  the  many,  and 
through  them  tribute  is  paid  to  the  engineering  profession  as  a  whole. — The  Editor.) 

JOHN  D.  RYAN,  president  of  the  Montana  Power 
Company,  Butte,  Montana,  and  Chief  of  Air  Craft  Production. 

When  it  became  known 

t  throughout  the  industrial 

world  that  the  man  who  had 
dreanjed  the  dream  of  trans¬ 
continental  railway  electrifi¬ 
cation  and  made  good  in 
actual  demonstration,  was  to 
assume  control  of  aircraft 
production,  immediately 
throughout  all  allied  activi¬ 
ties  a  certain  sense  of  hope 
and  relief  was  felt  in  all 
quarters.  Mr.  Ryan  has  dem- 
.  onstrated  to  the  world  that 

the  great  electrical  industry 
of  the  country  has  in  fact  attracted  to  it,  as  stated  by  Com¬ 
missioner  Edgerton  at  the  recent  Coronado  convention,  the 
brightest  brains  of  the  nation. 


Among  the  distinguished  war  records  of  Western  engi¬ 
neers  other  than  in  military  channels,  the  following  exam¬ 
ples  are  typical: 

HERBERT  HOOVER,  international  food  administrator, 
a  charter  member  of  San  Francisco  Engineers’  Club,  a  gradu¬ 
ate  of  Stanford  University  of 
California,  for  years  well- 
known  in  mining  engineer¬ 
s'  ing  activity  throughout  the 

p  world.  As  long  as  mother’s 

^  tongue  shall  breathe  to  infant 

child  the  suffering  and  lan- 
guishing  due  to  international 
carnage  and  strife  of  those 
terrible  years  1914-1919,  so 
long  will  the  name  “Hoover” 
remain  a  household  Avord  of 
gratitude  and  thankfulness. 
Although  Mr.  Hoover’s  war 
work  has  not  been  primarily 
along  engineering  lines,  he  has  been  recognized  by  the  public 
as  an  engineer  and  undoubtedly  his  service  has  done  much  to 
demonstrate  to  the  world  at  large  the  ability  of  the  engineer 
in  executive  positions. 

CHAS.  C.  MOORE,  president  of  Chas.  C.  Moore  & 
Company,  Inc.,  engineers  of  San  Francisco,  formerly  presi¬ 
dent  of  ‘the  Panama-Pacific 
International  Exposition,  and 
chairman  of  the  California 
State  Council  of  Defense. 
The  effective  work  in  throw¬ 
ing  every  resource  of  the 
commonwealth  to  the  service 
of  the  nation  in  its  hour  of 
need  will  remain  as  a  lasting 
and  enduring  monument  to 
Mr.  Moore’s  w'ell  known  exec- 
utive  ability,  which  was  first 
called  to  international  atten- 
tion  during  the  wonderful  ex¬ 
position  days  of  1915. 

W.  F.  DURAND,  professor  of  mechanical  engineering, 
Stanford  University,  and  chairman  of  the  National  Advisory 

Committee  o  n  Aeronautics, 

t  later  to  be  appointed  Scien¬ 
tific  Attache  at  the  American 
Embassy  in  Paris.  The  effec¬ 
tive  interchange  of  scientific 
and  technical  information  on 
war  problems  between  the 
United  States,  France,  Eng¬ 
land  and  Italy  thus  made  pos¬ 
sible  a  close  contact  with  the 
great  research  laboratories 
and  research  wnrkers  that 
will  ever  reflect  the  credit 
and  ingenuity  of  engineering 
■  -  ‘  talent  that  is  today  so  typical 

in  engineering  accomplishment  of  our  great  West. 


D.  C.  JACKLING,  president  of  the  Utah  Power  and 
Light  Company,  and  chief  of  copper  production  for  the  Fed¬ 
eral  authorities.  Like  John 
D.  Ryan,  Mr.  Jackling  proved 
to  the  nation  that  the  utility 
^  executive  organization  has 

I  the  constructive  vision  to  see 

k  %  things  in  their  proper  per- 

^7  spective,  and  under  his  mag- 

nificent  vision  the  world’s 
P*'.  •  production  of  copper  respond- 

k  ed  with  vast  increases  in  out- 

put  and  economy  of  produc- 
tion.  The  history  of  the  phe- 
nomenal  increases  in  the  pro¬ 
duction  of  our  minerals  is 
one  of  the  romances  of  fig¬ 
ures  and  a  typical  instance  of  the  magnificent  response  of 
which  the  countny  proved  itself  capable. 


MARK  L.  REQUA,  consulting  engineer  of  San  Fran¬ 
cisco,  national  fuel  oil  administrator.  Fuel  oil  in  its 

power  generating  character¬ 
istics  proved  a  matter  of 
prime  importance  on  land  and 
sea  during  the  momentous 
.  days  of  the  wnr.  To  the  ex- 

'  cellent  administrative  ability 

w  of  Mr.  Requa  in  increasing 

our  oil  supply  and  conserving 
its  use  to  the  highest  possi- 
ble  development  the  nation 
must  ever  owe  a  debt  of  grat¬ 
itude.  Mr.  Requa’s  service  is 
an  example  of  the  wise  prin¬ 
ciple  adopted  by  the  govern¬ 
ment  in  this  war  of  appoint¬ 
ing  experts  in  admini.strative  positions — a  fact  which  has 
.served  to  bring  the  engineer  so  much  to  the  front. 
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Meeting  Notices  for  Electrical  Men 

(Important  announcements  of  the  committees  and  future  plans  of  the  National  Electric  Light 
Association  are  the  feature  of  organization  events  during  the  past  two  weeks.  Inter-moun¬ 
tain  associations  have  been  active,  and  engineering  societies,  local  and  national,  report  impor¬ 
tant  gatherings.  Promising  plans  for  the  Northwest  Electric  Light  and  Power  Association’s 
convention  are  now  under  way. — The  Editor.) 


American  Association  for  the  .Advancement  of  Science 
•  The  Pacific  Division  of  the  American  Association  for 
the  Advancement  of  Science  met  recently  in  a  three-day  ses¬ 
sion  at  the  Throop  College  of  Technology,  Pasadena,  Cal. 
Among  the  subjects  discussed  were  the  part  science  played 
in  the  winning  of  the  world  war;  also  plans  for  the  explora¬ 
tion  of  the  North  Pacific  Ocean.  The  Pacific  Division  num¬ 
bers  about  1500  members. 

Colorado  Electric  Light,  Power  and  Railway  Association 
'Fhe  Colorado  Electric  Light,  Power  and  Railway  Asso¬ 
ciation  will  hold  its  annual  convention  at  Glenwood  Springs 
on  September  18-19-20.  Plans  are  being  developed  that  will 
make  the  convention  one  long 

to  be  remembered.  F  ' 


Oregon  Society  of 

Engineers  BUILDERS  OF  T1 

The  Oregon  Society  of 
Engineers  held  a  house 
warming  on  June  27  by  way 
of  taking  possession  of  their 
new  club  quarters  at  408  pj 

Tilford  Building,  Portland.  4  4 

There  was  a  brief  business  ^ 

session  at  which  the  amend-  ^-3 

ment  to  the  constitution  re-  pj  ^ 

lating  to  amalgamation  with  || 

the  American  Association  of  11  ^jjjjuB  * 

Engineers  was  taken  up.  p]  p 

The  rest  of  the  meeting  was  ^  ^ 

in  the  nature  of  a  get- 

acquainted  gathering.  W  WYNN  ^ 

National  Electric  Light 

.  ...  AloitK  with  the  splendid  vii 

Association  that  has  made  possible  the  ei 

Pre.sident  R.  H.  Ballard  g  [h«e''Ul\:eTren"f 
of  the  National  Electric  Light  fl)  enaineers  that  h 

.  .  .  •  profitable  and  Koins  institutio 

Association,  in  appointing  To  Wynn  Meredith,  Pacific  ( 

the  National  Public  Policy 

Committee  to  serve  for  the  as  a  lastins  memorial  to  his 

•year  beginning  July  1,  1919,  lm"iat"on ’’by  ^Th^  h7ghes‘'t”tn 

has  brought  the  directiop  of  endeavor, 

this  most  important  commit¬ 
tee  of  the  Association  to  the  1 
Pacific  Coa.st,  as  with  the  con¬ 
currence  of  other  members  of  the  committee,  he  has  ap¬ 
pointed  John  A.  Britton,  of  San  Francisco,  chairman. 

Mr.  Britton  is  vice-president  and  general  manager  of 
the  Pacific  Gas  &  Electric  Company,  a  Regent  of  the  Univer¬ 
sity  of  California,  and  one  of  California’s  most  prominent 
citizens.  He  is  affectionately  known  among  electrical  men 
as  the  Dean  of  the  Electrical  Industry  on  the  Pacific  Coa.st. 
Mr.  Britton  has  been  prominently  identified  with  public  utility 
companies  in  California  for  more  than  forty  years. 

To  facilitate  the  work  of  the  committee,  W.  W.  Free¬ 
man,  of  Cincinnati,  who  for  several  years  has  been  chairman 
of  the  committee,  has  consented  to  act  as  vice-chairman  for 
this  year,  and  will  attend  to  matters  that  may  develop  in 
the  East. 

S.  Z.  Mitchell  of  New'  York,  pre.sident  of  the  Electric 
Bond  &  Share  Company,  has  been  added  as  a  new.'  member  of 
the  committee.  The  great  organization  of  which  Mr.  Mitchell 
is  head  is  interested  in  electric  properties  located  all  over  the 
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United  States,  and  he  therefore  helps  to  represent  the  finan¬ 
cial  branch  of  the  electrical  industry. 

The  committee  is  as  follows: 

Chairman — John  A.  Britton,  San  Francisco 
Vice-Chairman — W.  W.  Freeman,  Cincinnati 
N.  F.  Brady,  New  York  E.  W.  Burdett,  Boston 

H.  G.  Bradley,  Boston  Walter  Clerk,  Philadelphia 

Henry  L.  Doherty,  New  York  Chas.  L.  EdKar,  Boston 

Samuel  Insull,  Chicago  John  W.  Lieb,  New  York 

Jos.  B.  McCall,  Philadelphia  Thos.  E.  Murray,  New  York 

S.  Z.  Mitchell,  New  York  H.  A.  Wagner,  Baltimore 

'  R.  H.  Ballard,  Los  Angeles  (ex-officio) 

.American  Society  of  Civil  Engineers 
The  American  Society  of  Civil  Engineers  held  a  suc¬ 
cessful  convention  at  Minneapolis,  Minn.,  during  the  third 

_ _ ’  w'eek  in  June.  Engineers  from 

I  all  parts  of  the  country  were 
present  to  exchange  ideas  on 
current  questions.  The  re- 
JE  WEST  —  LVII  organization  of  the  society 

along  more  democratic  lines 
was  discussed,  though  no  def- 
inite  action  w'as  taken.  A 
, ,  trip  to  Duluth  was  among  the 
S  enjoyable  features  of  the  con- 
vention. 

L  Mechanical  Railway 

Conventions 

At  the  mechanical  rail- 
w’ay  conventions  held  at  At- 
lantic  City  during  June  there 
was  also  held  the  largest  ex- 
hibition  of  railway  supplies 
and  equipment  ever  brought 
WYNN  MEREDITH  |  t„grth6r.  A  large  number  of 

,  3  .  .  railw'ay  officials  and  railway 

ion  of  adventure  and  daring  ,  -  . 

itablishment  of  so  many  world  supply  manufacturers  gath- 

|  discussion  of  tmns- 

as  made  these  projects  prove  portation  problems,  and  tO 

w  r^*p?^s“enta«vr  of*s7^^^^  the  railway  appliances 

New  York  and  Chicago,  this  that  play  SO  large  a  part  in 

icity  is  affectionately  dedicated  ,  ,  .  ^  u 

genius  in  design  and  construe-  the  SOlUtlOn  Of  the.se  prOD- 

1  and  construction  worthy  of  lems 

II-  of  engineering  thought  and 

.American  Engineering 
(Corporation 

[p  At  the  conference  of 

delegates  from  engineering, 
architectural  and  related  organizations  from  all  over  the 
United  States,  held  in  Chicago  in  April,  the  following  reso¬ 
lution  relating  to  topographic  mapping  of  the  United  States 
was  unanimously  passed: 

“The  Engineers,  Architects,  and  Constructors’  Conference  on  Na¬ 
tional  Public  Works,  composed  of  the  representatives  appointed  by  74 
National,  State  and  Local  Organizations,  with  an  aggregate  membership 
of  over  100,000  men.  realizes  the  great  importance  of  adequate  maps  for 
the  economical  planning  and  construction  of  a  large  proportion  of  engi¬ 
neering  works. 

"With  much  wisdom  the  Federal  and  State  Governments  are  now- 
entering  upon  a  program  of  highway  construction  which  constitutes  the 
greatest  engineering  project  ever  undertaken  by  our  Government,  and 
which  will  result  in  the  expenditure  of  many  billions  of  dollars  of  public- 
funds  in  the  next  decade.  This  highway  construction,  a.s  well  as  many 
other  important  public  and  private  engineering  undertakings,  such  as 
drainage  and  reclamation  projects  and  others — in  the  aggregate  of  tre¬ 
mendous  magnitude— -demand  for  economical  acc-omplishment  of  the  best 
type  of  information  such  as  is  afforded  by  the  Topographic  Maps  issued 
by  the  Federal  Government  in  cooperation  with  many  of  the  States.  These 
maps  are  completed  for  only  about  40%  of  the  area  of  the  country.  The 
past  rate  of  progress,  if  continued,  will  require  between  80  and  100  years 
to  complete  the  maps  for  the  whole  United  States. 

'It  is  apparent  to  this  Conference  that  by  having  such  maps  the 
saving  in  the  cost  of  engineering  works  to  be  constructed  during  a  very 
small  portion  of  this  time  will  more  than  pay  for  the  making  of  these 


Along  with  the  splendid  vision  of  adventure  and  daring 
that  has  made  possible  the  establishment  of  so  many  world 
records  in  engineering  achievement  throughout  the  West, 
there  has  ever  been  a  sane  and  sound  business  judgment 
among  our  engineers  that  has  made  these  projects  prove 
profitable  and  going  institutions  of  helpfulness  to  the  nation. 
To  Wynn  Meredith,  Pacific  ('oast  representative  of  Sander¬ 
son  &  Porter,  engineers  of  New  York  and  Chicago,  this 
issue  of  the  Journal  of  Electricity  is  affectionately  dedicated 
as  a  lasting  memorial  to  his  genius  in  design  and  construc¬ 
tion  in  the  West  —  a  design  and  construction  worthy  of 
emulation  by  the  highest  type  of  engineering  thought  and 
endeavor. 
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mMpfi.  Therefore,  It  will  be  greatly  to  the  public  advantage  if  the  com¬ 
pletion  of  these  maps  can  be  hastened  as  rapidly  as  men  can  be  trained 
to  do  the  accurate  work  required. 

“In  view  of  the  foregoing  statements,  which  express  the  sense  of 
tills  Conference, — 

“Pe  It  Resolved:  That  the  facts  be  presented  to  the  President  and 
to  the  Congress,  and  that  they  be  urged  to  make  adequate  provision  for 
the  entire  work  of  completing  the  Toxx>graphic  Maps  of  the  United  States 
in  the  shortest  possible  time,  compatible  with  requisite  accuracy ;  and 

“Be  It  Further  Resolved:  That  inasmuch  as  Engineering  Council 
has  already  taken  up  this  matter  with  Federal  Government  Departments, 
their  efforts  to  hasten  the  completion  of  the  Topographic  Maps  be  endorsed 
by  this  Conference  and  that  this  Resolution  be  entrusted  to  them  to  pre¬ 
sent  to  tile  President,  the  Secretary  of  the  Interior,  the  members  of  the 
Congress,  and  to  make  such  other  dispositions  of  it  as  will,  in  their  judg¬ 
ment',  further  the  end  desired.” 


at  greater  decentralization,  and  with  increased  localization  of 
effort  expects  to  put  in  a  very  effective  and  active  year  of 
work. 

Colorado  Engineering  Council 
The  purpose  of  the  recently  organized  Colorado  Engi¬ 
neering  Council  is  "to  coordinate  the  work  of  various  tech¬ 
nical,  scientific  and  engineering  organizations,  promote  the 
welfare  and  professional  standing  of  their  members,  and 
foster  a  more  general  recognition  of  the  engineer  in  civic 
matters,” 

The  membership  consists  of  local  associations  of  mem¬ 
bers  of  the  national  engineering  societies,  and  other  local 
engineering,  scientific  or  technical  associations,  each  of  which 
is  entitled  to  a  seat  in  the  Council.  The  officers  are:  Arthur 
Rfdgway,  president;  L.  G.  Carpenter,  vice-president;  Robert 
J.  Grant,  secretary-treasurer. 

A.  S.  M.  E.,  San  Francisco 
The  San  Francisco  Section  of  the  American  Society  of 
Mechanical  Engineers  held  a  luncheon  on  July  3rd  in  honor 
of  Professor  W.  F.  Durand  of  Stanford  University,  the  newly 
elected  Section  chairman,  and  seventeen  new  members  of  the 
San  Francisco  Section.  E.  C.  Jones,  the  retiring  chairman, 
and  nominee  for  the  vice-presidency  of  the  national  associa¬ 
tion,  presided  at  the  meeting,  which  was  devoted  to  enthusi¬ 
astic  discussion  of  plans  for  the  coming  year. 


Denver  Electrical  Contractors’  Association 

At  a  recent  meeting  of  the  Denver  Electrical  Contrac¬ 
tors’  Association  the  following  officers  were  elected:  E.  C. 
Headrick,  president;  J.  Fischer,  vice-president;  R.  S.  Wil¬ 
loughby,  treasurer;  C.  N.  Shannon,  secretary.  The  organi¬ 
zation  holds  meeting's  on  the  second  and  fourth  Monday 
nights  of  each  month,  and  has  headquarters  at  227  Coronado 
Building. 

Western  Conference  of  N.  E.  L.  A. 

On  July  9th  a  conference  of  representatives  of  leading 
Pacific  Coast  electrical  interests  met  in  the  office  of  John  A. 
Britton,  general  manager  of  the  Pacific  Gas  &  Electric  Com¬ 
pany,  San  Francisco.  Those  present  were  as  follows: 

R.  H.  Ballard,  first  vice-president  of  Southern  California  Edison 
Company,  Los  Anseles,  and  president  of  the  National  Electric  Light  As¬ 
sociation  ;  John  A.  Britton,  Pacific  Gas  A  Electric  Company ;  P.  A.  Ber¬ 
trand,  manager  of  Gray’s  Harbor  Light  A  Power  Company.  Aberdeen, 
Wash. ;  J.  B.  Black,  commercial  agent.  Great  Western  Power  Company, 
San  Fitincisco ;  N.  W.  Brockett,  Puget  Sound  Traction,  Light  A  Power 
Company,  Seattle.  E.  A.  Batwell,  publicity  agent,  Puget  Sound  Traction, 
Light  A  Power  Company ;  E.  R.  Davis,  Southern  California  Electric  Com¬ 
pany,  Los  Angeles ;  N.  A.  Bowers.  McGraw-Hill  Publishing  Company : 
Henry  Bostwick,  manager  of  Pacific  Gas  A  Electric  Company;  Samuel 
Kahn,  vice-president  and  general  manager  of  Western  States  Gas  A  Elec¬ 
tric  Company,  Stockton;  H.  J.  Gille,  commercial  manager,  Puget  Sound 
Traction,  Light  A  Power  Company ;  A.  H.  Halloran  and  Robert  Sibley  of 
the  Journal  of  Electricity ;  H.  F.  Jackson,  president  of  Sierra  and  San 
Francisco  Power  Company ;  R.  S.  Masson,  president  of  Arirona  Power 
Company,  Prescott,  Arls. ;  L.  H.  Newbert,  commercial  manager  of  Pacific 
Gas  A  Electric  Company;  F.  J.  Somers,  Century  Electric  Company,  San 
Jose;  C.  C.  Hiilis,  Electric  Appliance  Company;  A.  E.  Wishon  and  A.  G. 
Wishon,  San  Joaquin  Light  A  Power  Corporation,  Fresno. 

With  President  R.  H.  Ballard  in  the  chair  the  conference 
discussed  the  policies  of  the  National  Electric  Light  Associa¬ 
tion  for  the  coming  year,  and  a  number  of  constructive  plans 
were  taken  up. 

■  Arrangements  for  the  annual  conference  scheduled  to 
take  place  in  IjOs  Angeles  next  May  were  discussed,  and  sev¬ 
eral  reports  presented.  The  National  Association  is  aiming 


The  Northwest  Electric  Light  and  Power  Associ¬ 
ation  will  hold  its  convention  in  Seattle  on  Sept. 
10th,  11th  and  12th.  As  this  gathering  is  one  of 
the  most  important  events  of  the  year  for  western 
electrical  men,  a  very  large  attendance  is  expected. 
To  accommodate  those  coming  from  the  vicinity 
of  San  Francisco,  arrangements  are  being  made 
for  a  special  car,  and  all  planning  to  attend  should 
notify  W.  M.  Deming,  President  and  General  Man¬ 
ager  of  the  Technical  Publishing  Company,  171 
Second  street,  San  Francisco. 

The  success  which  has  always  characterized  the 
Association’s  conventions  in  the  past,  as  well  as 
the  extremely  interesting  program  which  is  being 
arranged  for  this  occasion,  are  sufficient  to  insure 
an  enthusiastic  attendance. 


. . . 


WHERE  THE  MEN  OF  THE  INDUSTRY  MEET 


(The  place  where  you  can  find  where  and  when  the  other  man  meets.  Information  as  to  changes 
in  officers,  or  additions  or  corrections,  should  be  addressed  to  the  Service  Editor,  Journal  of 
Electricity.  It  is  hoped  to  keep  this  directory  up  to  date,  so  that  travelers  in  a  strange  town 
who  wish  to  attend  the  meetings  of  allied  groups  may  not  be  misdirected. — The  Editor.) 


A  I  E  E.^ WESTERN  SECTIONS  Meetings  -  Thini  Saturday  of  each  month,  at  the  Utah  Section 

Shirley  Hotel.  “  ' 

National  Officers 

President— Calvert  Townley,  Westinghouse  Elec-  FrancUco  Section 

trie  A  Manufacturing  Company.  Chairman— J.  C.  Clark.  SUnford  University. 

Secretary — F.  L.  Hutchinson,  Engineering  So- 

ciety  Bldg.,  New  York  City.  Secretary — Allen  G.  Jones,  Rialto  Bldg.,  Sat 

Meetings— Monthly.  Francisco. 

Los  Angeles  Section  Meetings  —  Fourth  Friday  each  month — Engi. 

Chairman — J.  H.  Cunningham,  General  Electric  neers’  Club,  7  p.m. 

Co..  Los  Angeles. 

Secretary — Clem  A.  Copeland.  Bureau  of  Power  Seattle  Section 
and  Light.  Los  Angeles.  Chairman — John  H^sberger,  401S— 4th  Ava 

Meetings-— Second  Tuesday  of  each  nnonth. 

Portland  Section 

Chairman — W.  D.  Scott.  Pacific  Telephone  A 
Telegraph  Company.  Portland,  Ore. 

Secretary — E.  H.  Le  Tourneau,  Portland  Rail¬ 
way,  Light  A  Power  Company,  Portland.  Ore. 

Meetings — Monthly. 

Denver  Section 

Chairman — Prof.  H.  S.  Evans,  Univ.  of  Colo¬ 
rado,.  Boulder. 

Secretary — Robt.  B.  Bonney,  Mountain  States 
Tel.  A  Tel.  Co.,  Denver,  Colo. 


A.  I.  E.  E.— WESTERN  BRANCHES 

University  of  California  Branch 
Chairman — A.  E.  McMahon,  University  of  Cali¬ 
fornia,  Berkeley,  Cal. 

Secretary — D.  D.  Davis,  University  of  Califor¬ 
nia.  Berkeley,  Cal. 

University  of  Colorado  Branch 
Meetings — First  and  third  Thursdays  of  each 
month  of  the  school  year  in  the  Engineering 
Building,  University  Camims. 
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Idaho  UniTcriity  Branch 

Meetings  —  First  Wednesday  evening  of  each 
month  from  October  to  June. 

Oregon  Agricnltaral  College  Branch 

Chairman — Lawrence  Fudge,  Oregon  Agr.  Col¬ 
lege,  Corvallis,  Ore. 

Secretary — Otto  L.  Cantrell,  Oregon  Agr. 
College,  Corvallis,  Ore. 

Stanford  University  Branch 

Montana  State  College  Branch 
Secretary — J.  A.  Thaler,  Montana  State  College, 
Bozeman,  Mont. 

Meetings — Third  Friday  of  every  month  of  the 
school  year  in  the  Electrical  Bldg. 

Throop  College  of  Technology  Branch 

Chairman — Mark  Sawyer,  Throop  Dormitory, 
Pasadena,  Cal. 

Secretary — Russell  Otis,  Throop  Dormitory,  Pas¬ 
adena,  Cal. 

State  College  of  Washington  Branch 
Chairman — Clarence  El.  Guse,  Pullman. 

Secretary — Ralph  C.  Guse,  State  College  of 
Washington,  Pullman. 

Meetings — Bimonthly  at  Mechanics  Art  Bldg., 
Pullman,  Wash. 


CONTRACTOR-DEALER  ASSOCIA- 
TIONS 

National  Association  of  Electrical  Contractors  and 
Dealers 

Chairman — W,  Creighton  Peet. 

Secretary — W.  H.  Morton,  110.  West  40th  St., 
New  York. 

Ebcecutive  Committeemen,  Pacific  Division — J.  R. 
Tomlinson,  Portland,  J,  F.  NePage,  Seattle, 
Wash. 

Electrical  Contractors  &  Dealers  of  Salt  Lake  City 
President — G.  W.  Forsberg. 

Secretary — E.  H.  Elardley,  Elardley  Bros.,  Salt 
Lake  City. 

British  Colnmhia  Ass’n  Electrical  Contractors  and 
Dealers 

President — E.  Brettell,  Vancouver,  B.  C. 
Secretary — Capt.  W.  J.  Conway,  Vancouver, 

B.  C. 

Meetings — First  Tuesday  of  each  month. 

California  Ass’n  of  Electrical  Contractors  and 
Dealers 

President — C.  L.  Chamblin,  180  Jessie  St.,  San 
EYancisco. 

Secretary — J.  W.  Redpath,  Rialto  Bldg.,  San 
EYancisco. 

Meetings — Monthly. 

Denver  Electrical  Contractors*  Association 
President — E.  C.  Headrick. 

Secretary — C.  N.  Shannon. 

Meetings — 2nd  and  4th  Monday  nights  of  each 
month. 

Electrical  Contractors  and  Dealers  Asa’n  of  San 
Francisco 

President — C.  L.  Chamblin,  641  Mission  St.,  San 
Francisco. 

Secretary— J,  Stewart,  San  Francisco. 

Meetings — Saturday  12:30;  The  States. 

Southern  California  Electrical  Contractors  and 
Dealers 

President — G.  E.  Arbogast,  724  So.  Olive  St, 
Los  Angeles,  Cal. 

Secretary — J.  EL  Wilson,  426  Consolidated  Realty 
Bldg.,  Los  Angeles,  Cal. 

Meetings — Every  Friday  at  6:30  p.m.  at  the 
Pin  Ton  Cafe,  427  South  Broadway. 

Monterey  Bay  Electrical  Contractors  and  Dealers 
President — W.  Cox,  Santa  Cruz. 

Secretary — D.  K.  Noggle,  Monterey. 

Nevada  Ass’n  of  Electrical  Contractors  and 
Dealers 

President— F.  V.  McAvoy,  138  N.  Canter  St., 
Reno. 

Secretary— R.  W.  Shearer,  216  Sierra  St,  Reno. 
Meetings — Twice  a  month,  16th  and  30th. 

Oregon  State  Asa’n  of  Electrical  Contractors  and 
Dealers 

President — R.  C.  Kenney,  388  Burnside  street, 
Portland. 

Secretary — J.  Willis  Oberender,  209-10  McKay 
Bldg.,  Portland,  Ore. 

Portland  Local  Aaa’n  of  Electrical  Contractors 
and  Dealers 

President — Roy  C.  Kenney,  Portland. 

Secretary  —  J.  W.  Oberender,  209-10  McKay 
Bldg.,  Portland. 

Meetings — Alternate  Mondays  at  Imperial  Hotel 
Grill. 

Sacramento  Section,  California  Electrical  Contrac¬ 
tors  4k  Dealers’  Association 
President — W.  H.  Gribble,  Sacramento. 

Secretary — H.  Berg,  Sacramento. 

Washington  Ass’n  of  Electrical  Contractors  and 
Dealers 

President — V.  S.  McKenny,  NePage  A  McKenny 
Co..  Armour  Bldg.,  Seattle,  Wash. 
Secretary— Forrest  E.  Smith,  Seattle,  Wash. 
Meetings  —  Quarterly — second  Thursdays  of 
March,  June,  September  and  December. 


JOBBERS’  ASSOCIATIONS 

Electrical  Supply  Jobbers  Association 

General  Secretary — Franklin  Overbagh,  411  So. 
Clinton  St..  Chicago.  Ill. 

Meetings — Semi-annual. 

Pacific  Coast  Electrical  Supply  Jobbers 

President — W.  S.  Berry,  Western  Electric  Com¬ 
pany.  San  Francisco. 

Secretary — Albert  H.  ^liot,  644  Market  St..  San 
FYancisco. 

Meetings — Quarterly. 

Electrical  Credit  Asa’n  of  the  Pacific  Coast 

President — C.  L.  Gilson,  Gilson  Electrical  Sup¬ 
ply  Co.,  304— 12th  St.  Oakland.  Cal. 

Secretary — Al^rt  H.  Elliot  644  Market  St,  San 
Francisco. 

Meetings — annually:  San  EYancisco;  May. 


OF  ELECTRICAL  INTEREST 

California  Electrical  Cooperative  Campaign 
Chairman  Advisory  Committee — L.  H.  Newbert, 

446  Sutter  St,  San  Francisco. 

Secretary — R.  M.  Alvord,  Rialto  Bldg.,  San 
Francisco. 

Colorado  Electric  Light,  Power  and  Railway 
Association 

President— -E.  A.  Phinney,  Jefferson  Co.  Power 
&  Light  Co. 

Secretary-Treasurer — F.  P.  Safford.  Denver  Gas 
&  Electric  Co.,  Denver.  Colo. 

National  Electric  Light  Association 

President — R.  H.  Ballard,  Southern  California 
Eidison  Company. 

Secretary^ — A.  H.  Halloran,  Journal  of  Elec¬ 
tricity. 

Nevada  Section,  N.  E.  L.  A. 

Chairman — Geo.  A.  Campbell,  Reno,  Nev. 

Pacific  Coast  Section.  N.  E.  L.  A.  . 

President — A.  EL  Wishon.  San  Joaquin  Light  & 
Power  Corporation,  EYesno,  Cal. 

Secretary — A.  H.  Halloran,  Journal  of  Electric¬ 
ity.  Electric  Bldg.,  San  EYancisco. 

Meetings — Annually,  in  April. 

Portland  Section,  N.  E.  L.  A. 

Chairman — F.  H.  Murphy.  Portland  Railway, 
Light  &  Power  Company. 

Secretary — Geo.  Bowen,  Portland,  Ore. 
niuminating  Engineering  Society 
President — S.  E.  Doane. 

Secretary — Clarence  L.  Law. 

Western  Representatives — Romaine  Myers,  Ba¬ 
con  Bldg.,  Oakland,  Cal. ;  C.  M.  Masson, 
EMison  Bldg.,  Los  Angeles ;  F.  H.  Murphy, 
Portland  Railway  Light  A  Power  Company, 
Portland,  Ore. ;  W.  R.  Putnam.  Utah  Power 
A  Light  Comimny,  Salt  Lake  City ;  EYed 
A.  O^m.  University  of  Washington,  Seat¬ 
tle.  Wash. 

Meetings — First  Tuesday  each  month. 

New  Mexico  Electrical  Association 

President — D.  W.  Morgan,  Las  Cruces,  N.  M. 
Secretary — Charles  Twogo^,  Albuquerque,  N.M. 
Meetings — Annually,  in  February. 

Southwestern  Electrical  and  Gas  Associstion 
President — W.  A.  Sullivan.  Shreveport,  La. 
Secretary — ^H.  S.  Cooper,  403  Slaughter  Bldg., 
Dallas,  Texas. 

Northwest  Electric  Light  and  Power  Asa’n 
President — H.  J.  Gille,  Puget  Sound  Traction 
Light  A  Power  Co. 

Secretary — W.  EL  Herring,  Puget  Sound  Trac¬ 
tion.  Light  A  Power  Co. 

Meetings — Convention  held  annually.  Ebcecutive 
Committee,  governing  body  of  Association, 
meets  uix>n  call  of  its  chairman. 

Los  Angeles  Jovian  Electrical  League 
President — A.  EL  Peat.  San  Joaquin  Light  A 
Power  Corp. 

Secretary— Frank  Weiss,  Los  Angeles  Gas  A 
Electric  Corp. 

Meetings — Ehrery  Wednesday,  12  m. 

San  Francisco  Electrical  Development  League 
President — Garnett  Young,  612  Howard  St.,  San 
EYancisco. 

Secretary — J.  W.  Redpath,  Rialto  Bldg.,  San 
EYancisco. 

Meetings — Elvery  Monday,  12 :10  p.m. ;  lunch¬ 
eon.  Palace  Hotel. 

Electric  Metermen’s  Association 
President— J.  EL  Bridges,  Westinghouse  Electric 
A  Manufacturing  Company. 

Secretary — A.  E.  Coney,  Great  Western  Power 
Company,  San  Francisco. 

Meetings — About  every  60  days. 

Alameda  County  Electrical  Club 
President — George  Drew,  Pacific  States  Electric 
Company,  Oakland,  Cal. 

Secretary — Gdbrga  B.  E\imlss,  Pacific  Gas  A 
EHectric  Company,  Oakland,  Cal. 

Synchronous  Club 

Secretary- -H.  N.  Beecher,  City  Hall.  Los  An¬ 
geles. 

Telephone  and  Telegraph  Society  of  the  Pacific 
Coast — San  Francisco  Section 

President — W.  H.  Brommage,  Pacific  Tel.  A  Tel. 
Co..  San'  EYancisco. 

Secretary — Chas.  H.  Dobson,  836  Howard  St, 
San  EYancisco. 


MECHANICAL  ENGINEERS 

National  Officers 

President — Mortimer  EL  Cooley,  Ebectrical  Engi¬ 
neering  Dept.,  AnnArbor.  Mich. 

Secretary — Galvin  W.  Rice,  Engineering  Society 
Bldg.,  New  York  City. 

San  Francisco  Section,  A.  S.  M.  E. 

President — W.  F.  Durand.  Stanford  University, 
Palo  Alto.  Cal. 

Secretary — Geo.  L.  Hurst  Bethlehem  Ship  Bldg. 

Co^.,  Ltd.,  San  EYancisco. 

Meetings — Quarterly. 

Thursday  lunches  have  been  arranged  at  the 
Engineers’  Club,  67  Post  St 
Los  Angeles  Section.  A.  S.  M.  E. 

President — Charles  H.  McGuire. 

Secretary — T.  J.  Royer. 

Meetings — Quarterly. 


ENGINEERS’  CLUBS 

Oregon  Society  of  Engineers 

President — John  W.  Cunningham,  414  Spalding 
Bldg.,  Portland. 

Secretary — Orrin  EL  Stanley,  Box  973,  Portland. 
Meetings — Annual:  First  Monday  in  February. 
Monthly:  Third  Thursday  of  each  month. 
Third  Thursday  of  each  month. 

The  Engineers’  Club  of  Seattle 
President — H.  EL  Horrocks,  Seattle,  Wash. 
Secretary — EL  J.  Bartells,  Northern  Life  Bldg., 
Seattle.  Wash. 

Meetings — Thursday  noon  at  the  club  rooms  at 
410  Arctic  Bldg.  A  buffet  luncheon  is  served 
every  day.  A  special  welcome  is  extended  to 
all  engineers  visiting  the  city. 

Engineers’  Club  of  San  Francisco 
President — A.  E.  Chandler,  New  Call  Bldg., 
San  Francisco. 

Secretary — J.  R.  Brownell,  626  Market  St.,  San 
Francisco. 

Annual  Meeting :  October. 

Idaho  Society  of  Engineers 
President  —  W.  H.  Gibson,  Mountain  Home, 
Idaho. 

Secretary — Ira  F.  Shaffner,  Boise,  Idaho. 
Engineers’  Club  of  Oakland 

President — R.  S.  Chew,  Oakland  Chamber  of 
Commerce,  Oakland. 

Engineers’  Club  of  Sacramento 
President — George  S.  Nickerson,  914  Forum 
Bldg.,  Sacramento. 

SecretaiT — P.  M.  Noeboe,  State  Department  of 
Engineering,  Forum  Bldg.,  Sacramento. 
Colorado  Engineering  Council 

President — -Arthur  Ridgway,  8  10  EViuitable 
Bldg.,  Denver. 

Secretary-Treasurer  -Robert  J.  Grant,  614  In¬ 
terstate  Trust  Bldg.,  Denver. 

United  Engineering  SMieties  of  San  Francisco 
Chairman — C.  D.  Marx,  Stanford  University. 
Secretary — Nathan  Bowers,  Rialto  Bldg.,  San 
Francisco. 

Joint  Committee  Technical  Societies  of  Los  An¬ 
geles 

Chairman — George  A.  Damon. 

Secretary — W.  K.  Barnard,  706-6  Central  Bldg., 
Los  Angeles. 

Utah  Society  of  Engineers 
President — Leonard  Cahoon. 

Secretary — Wm.  H.  Kelsey. 

Meetings — 3rd  Wednesdays  except  May,  June, 
July  and  August. 

Annual  banquet — May. 


MISCELLANEOUS 

American  Ass’n  for  the  Advancement  of  Science — 

Pacific  Division 

President — John  Camubell  Merriam,  University 
of  California ;  Acting  Chairman  National 
Council  of  Research. 

Secretary  (acting) — J.  R.  Douglas,  430  Library, 
University  of  California,  Berkeley,  Cal. 

Meetings — Annual. 

Portland  Section  A.  S.  C.  E. 

President — P.  H.  Dater,  Eng.  U.  S.  Forestry 
Service. 

Secretary — C.  P.  Keyser,  Park  Bureau,  Port¬ 
land,  Oregon. 

Meetings — At  call  of  president. 

Spokane  Engineering  4k  Technical  Asa’n 

President — L.  K.  Armstrong.  A.  S.  M.  E. 

Secretary — A.  D.  Butler,  City  Engineer,  Spo¬ 
kane,  Wash. 

Meetings — Third  Friday  of  each  month.  Joint 
with  A.  S.  C.  EL,  A.  I.  E.  E.  and  A.  S.  M.  E. 

Foreign  Trade  Cluh 

President — W.  H.  Hammer,  Monadnock  Bldg. 

Slecretary — Wm.  EL  Hague,  Monadnock  Bldg. 

Meetings — 238  Merchants  Eixchange  Bldg.,  San 
EYancisco.  Every  Wednesday  evening. 

Pacific  Coast  Gas  Association 

President — John  D.  Kuster,  care  Pacific  Gas  & 
Electric  Co.,  San  Jose,  Cal. 

Secretary — Henry  Bostwick,  446  Sutter  St.,  San 
EYnncisco. 

Society  for  Promotion  of  Engineering  Education 

Secretary — F.  L.  Bishop,  University  of  Pitts 
burgh.  Pittsburgh,  Pa. 

Los  Angeles  Transportation  Association 

President — C.  G.  Krueger,  324  S.  Broadway,  Los 
Angeles. 

Secretary — D.  W. '  Ferguson.  324  S.  Broadway. 
Los  Angeles. 


HAPPENINGS  IN  THE  INDUSTRY 


NATIONAL  ENGINEERING  DEPARTMENT 

Far  reaching  changes  in  the  executive  machinery  of  the 
federal  government  are  proposed  in  the  bill  recently  intro-’ 
duced  in  Congress.  The  federal  Department  of  the  Interior 
will  become  the  Department  of  Public  Works,  if  the  legisla¬ 
tion  proposed  is  enacted.  The  main  idea  is  to  assemble  all 
engineering  activities  of  the  government  in  one  department. 

Such  bureaus  of  the  Interior  Department  as  are  non¬ 
engineering  in  character  are  to  be  placed  under  the  juris¬ 
diction  of  appropriate  departments,  while  engineering  bureaus 
from  other  departments  are  to  be  included  in  the  Department 
of  Public  Works.  The  bill  proposes  that  the  Patent  Office  is 
to  be  removed  from  the  Interior  Department  and  placed  under 
the  Department  Commei'ce.  The  Bureau  of  Pensions  is  as¬ 
signed  to  the  Department  of  the  Treasury.  The  Bureau  of 
Education  goes  to  the  Labor  Department.  The  Bureau  of 
Indian  Affairs  also  is  transferred  to  the  Department  of  Labor, 
with  the  proviso  that  the  engrineering  and  construction  work 
and  the  land  and  mineral  surveys  now  performed  under  the 
direction  of  the  Bureau  of  Indian  Affairs  are  to  be  prosecuted 
under  the  Department  of  Public  Works. 

On  the  other  hand,  the  Department  of  Public  Works  is 
slated  to  absorb  the  Supervising  Architect’s  Office  of  the 
Treasury  Department;  the  Construction  Division,  River  and 
Harbor  Improvements,  Mississippi  River  Commission,  and 
California  Debris  Commission  of  the  War  Department;  the 
Bureau  of  Standards  and  the  Coast  and  Geodetic  Survey  of 
the  Department  of  Commerce;  the  Bureau  of  Public  Roads 
and  the  Forest  Service  of  the  Department  of  Agriculture. 

The  bill  provides  that  the  Secretary  of  Public  Works 
“shall  by  training  and  experience  be  qualified  to  administer 
the  affairs  of  the  Department  and  to  evaluate  the  technical 
principles  and  opei'ations  involved  in  the  work  thereof.”  The 
measure  excepts  from  the  foregoing  provision  the  Cabinet 
officer  who  is  at  the  head  of  the  Department  at  the  time  of  the 
passage  of  the  bill. 

Four  Assistant  Secretaries,  each  to  be  paid  $7,500  per 
annum,  are  provided  and  their  duties  outlined.  One  Assistant 
Secretary  is  to  have  administrative  jurisdiction  over  all  mat¬ 
ters  of  eng^ineering  desig^n  and  construction.  Another  is  to 
have  charge  of  architectural  design  and  construction.  The 
third  is  to  have  jurisdiction  over  all  scientific  work  and  sur¬ 
veys,  while  the  fourth  Assistant  Secretary  is  to  be  in  immedi¬ 
ate  charge  of  all  land  and  legal  matters.  The  Assistant 
Secretaries  are  charged  wth  the  duty  of  coordinating  and 
bringing  into  efficient  relationship  all  the  activities  of  the 
department  so  that  it  may  be  harmoniously  and  efficiently 
administered. 

An  important  feature  of  the  bill  is  the  proviso,  that  the 
officers  of  the  U.  S.  Army  detailed  on  non-military  work  arc 
to  be  assigned  by  the  Secretary  of  War  to  like  duties  under 
the  new  department,  for  not  over  two  years.  ITiis  enables  the 
Secretary  of  Public  Works  to  make  gradual  transfer  of  im¬ 
provements  and  instrumentalities  to  civil  administration  with¬ 
out  detriment  to  public  interest.  Members  of  the  Corps  of 
Engineers  may,  under  the  direction  of  the  Secretary  of  Public 
Works,  be  detailed  by  the  Secretary  of  War  to  temporary  duty 
in  the  new  department  for  such  instruction,  training  and  ex¬ 
perience  as  is  desired. 

The  bill  was  introduced  in  the  upper  House  by  Senator 
Wesley  L.  Jones,  of  Washington,  and  in  the  lower  House  by 
Representative  Frank  C.  Reavis  of  Nebraska. 


REVISIONS  IN  THE  NATIONAL  ELECTRICAL  CODE 
Motors  and  Motor  Fuses  — 

Several  questions  on  motors  and  motor  fuse  protection 
are  under  consideration  by  the  Electrical  Committee  of  the 
National  Fire  Protection  Association  in  its  w’ork  of  prepara¬ 
tion  for  the  1920  edition  of  the  National  Electrical  Code.  The 
investigations  are  being  conducted  by  the  Standing  Commit¬ 
tee"  on  Industrial  Applications,  under  whose  direction  several 
technical  sub-committees  have  been  appointed. 

Among  the  topics  receiving  attention  are  the  following: 

The  general  question  of  the  size,  location  and  installa¬ 
tion  of  fuses  desigfned  for  the  protection  of  motors  and  their 
starting  devices  as  distinguished  from  other  fuses  primarily 
intended  to  protect  the  main  or  branch  feeders.  It  is  expected 
that  more  definite  and  readily  applicable  rules  can  be  formu¬ 
lated  on  this  very  important  matter  (N.  E.  Code  Rule  8). 

Present  rules  limit  quite  closely  the  use  of  oil  filled 
transformers  in  industrial  applications  in  buildings  and  this 
subject  is  again  being  reviewed.  (N.  E.  Code  Rules  11  and 
36.) 

A  clarification  of  the  rules  on  the  installation  of  starting 
devices  is  proposed,  especially  as  regards  distinctions  between 
direct  and  alternating-current  apparatus  and  the  disconnect¬ 
ing  switches  now  called  for  with  autostarters  or  compensators 
(Rules  8-c  and  8-d). 

It  is  possible  that  some  provision  can  be  made  to  permit 
the  application  of  a  demand  factor  in  certain  types  of  motor 
driven  equipments  which  will  reduce  in  a  specified  manner 
the  necessity  of  running  supply  circuits  of  the  larger  current- 
carrying  capacity  now  required  by  a  rigid  interpretation  of 
present  rules. 

Other  questions  are  those  of  fireproof  motor  rooms  or 
enclosures  and  the  grounding  of  motor  and  generator  frames. 

Persons  having  suggestions  or  recommendations  on  the 
Code  rules  covering  these  topics  are  invited  to  communicate 
with  Mr.  G.  S.  Lawler,  chairman  of  the  Standing  Committee 
on  Industrial  Applications,  31  Milk  street,  Boston,  Mass. 

Electric  Railroad  Cars  — 

The  Standing  Committee  of  thi  Electrical  Committee  of 
the  National  Fire  Protection  Association  on  Cars  and  Rail¬ 
ways  has  under  consideration  the  revision  of  the  requirements 
of  the  National  Electrical  Code  on  Wiring  of  Car  Houses  and 
the  Equipment  of  Cars. 

In  addition  to  a  review  of  the  present  rules  attention 
will  be  given  to  the  question  of  formulating  rules  applicable 
to  railway  systems  and  cars  operating  at  voltages  from  600 
to  1500  volts. 

In  this  work  are  cooperating  two  special  committees  of 
the  American  Electric  Railway  Engineering  Association. 

Any  one  having  suggestions  or  recommendations  on  the 
Code  rules  covering  these  subjects  is  invited  to  communicate 
wth  the  chairman  of  the  Standing  Committee,  Mr.  Martin 
Schreiber,  Public  Service  Railway  Company,  Newark,  N.  J. 

LINE  CONNECTION 

The  Pacific  Power  &  Light  Company  have  completed  and 
tested  a  connection  between  their  66,000  volt  line  from  Pasco 
to  Lind,  at  Lind,  and  the  Intermountain  Power  Company's 
line  from  Long  Lake  to  Taunton.  An  outdoor  type  of  sub¬ 
station  was  built  equipped  with  3 — 3000  kva.  oil  cooled  Radia¬ 
tor  Type  G-E  Transformers,  110,000  to  69,000  volts.  Pacific 
Electric  Company’s  oil  switches  were  used. 
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GOVERNMENT  CLERICAL  POSITIONS 

The  Government  is  urgently  in  need  of  large  numbers 
of  stenographers,  typists  and  bookkeepers  in  Washington, 

D.  C.  The  usual  entrance  salaries  are  as  follows:  stenog¬ 
raphers  $1,200,  typists  $1,100,  bookkeepers  $1,100  and  $1,200 
a  year.  There  are  also  temporary  bonuses,  and  higher  sal¬ 
aried  positions  are  usually  filled  through  promotion. 

A  list  of  available  accommodation  in  private  houses  in 
Washington  is  maintained  by  the  Government. 

Full  information  may  be  obtained  from  the  Secretary  of 
the  Local  Board  of  Civil  Service  Examiners  at  the  post  office 
or  custom  house  in  any  city. 

GENERAL  LIGHTING  SAFETY  ORDER 

There  have  been  two  hearings  relative  to  the  General 
Lighting  Safety  Orders  issued  by  the  industrial  Accident 
Commission,  one  in  San  Francisco  and  one  in  Los  Angeles. 
The  matter  after  being  referred  back  to  the  committee  for 
final  consideration,  goes  finally  to  the  Commission  for  ap¬ 
proval  and  then  to  the  State  Printer.  The  orders  will  go 
into  effect  very  shortly. 

VICTORY  LOAN  RETURNS 

According  to  the  official  figures  recently  announced  by 
the  Federal  Reserve  Bank,  San  Francisco  subscribed  to  the 
Victory  Loan  $79,671,550  as  against  a  quota  of  $79,318,150, 
with  a  total  of  143,841  subscriptions.  Los  Angeles,  with  a 
quota  of  $31,848,900,  subscribed  $33,078,250,  with  a  total  of 
108,558  subscriptions. 

The  complete  figures  for  the  Twelfth  Federal  Reserve 
District  show  a  subscription  of  $319,675,150,  for  a  quota  of 
$301,500,000.  'The  four  German  cannon  to  be  awarded  in  the 
district  go  to  Portland,  Oakland,  Santa  Barbara  and  the  State 
of  Washington. 

WATER  POWER  BILL  PASSED 

The  Administration’s  power  bill,  as  passed  in  the  House 
recently,  is  substantially  as  reported  from  committee.  It 
provides  for  the  lease  to  states,  municipalities  or  corpora¬ 
tions  water  power  sites  on  navigable  rivers,  public  lands  and 
public  reserves  for  a  period  not  to  exceed  fifty  years.  Repre¬ 
sentative  Raker  of  California  demanded  a  separate  vote  on  an 
amendment  to  the  bill  providing  for  the  repeal  of  the  provis¬ 
ion  of  the  rivers  and  harbors  act  creating  a  commission  to 
investigate  the  water  resources  of  the  country.  The  amend¬ 
ment  was  carried  by  a  vote  of  132  to  8. 

NEW  WASHINGTON  SAFETY  BOARD 

Announcement  is  made  of  the  personnel  of  the  new 
Washington  State  Safety  Board,  by  Dr.  K.  S.  Kloeber  of 
Olympia,  chairman  of  the  board.  The  appointments  are: 

District  Board  No.  1,  headquarters  in  Sptdcane — J.  J.  Kennedy,  mem¬ 
ber  of  the  Spokane  typographical,  and  F.  A.  Ross,  mining  engineer  of 
Spokane. 

District  Board  No.  2,  headquarters  in  Seattle A.  L.  Valentine, 
Seattle,  former  superintendent  of  public  utilities,  and  Robert  P.  Duncan, 
nominated  by  the  state  federation  of  labor. 

District  Board  No.  3.  headquarters  in  Tacoma-  -V.  T.  Evans,  of 
Aberdeen,  editor  of  a  daily  labor  paper,  and  T.  H.  Henry,  Tacoma,  who 
has  been  active  in  safety  work  for  the  Tacoma  Traction  &  Power  Company. 

Ross,  Valentine  and  Henry  were  nominated  by  employers  of  their 
respective  districts  and  Kennedy,  Duncan  and  Evans  by  the  labor  interests. 

Dr.  Kloeber  announces  that  a  sub-office  under  the  Spo¬ 
kane  office  will  be  e.stablished  in  Cle  Elum  with  a  secretary  in 
charge. 

It  is  also  announced  that  John  W.  Pace,  secretary  of  the 
Washington  State  Fair  Commission,  has  accepted  the  secre¬ 
taryship  of  the  State  Safety  Commission. 

A  NEW  PLANT 

The  Hurley  Machine  Company  have  broken  ground  at 
Chicago  for  a  new  factory,  in  addition  to  their  present  plant. 
The  new  building  is  to  be  devoted  exclusively  to  the  manufac¬ 
ture  of  Thor  washing  machines.  This  will  give  a  capacity 
of  300  machines  a  day. 


DEVELOPMENT  IN  SPAIN 

An  order  has  been  placed  with  the  Electric  Furnace 
Construction  Company,  Finance  Building,  Philadelphia,  for 
an  electric  furnace  for  the  manufacture  of  ferro-alloys  for 
Spain,  by  the  Sociedad  de  Construccion  Naval,  the  Advisory 
Committee  of  which  consists  of  the  firms  of  Sir  W.  G.  Arm¬ 
strong  Whitworth  &  Company,  Vickers,  Ltd.,  and  John  Brown 
&  Co.  This  is  the  first  furnace  of  its  kind  to  be  erected  in 
Spain  for  converting  their  own  natural  ores  into  ferro-alloys. 

NEW  NORTHWESTERN  PLANT 

A  five-acre  tract  ea.st  of  the  city  was  purchased  by  the 
International  Steel  Company  of  Spokane,  Wash.,  preparatory 
to  the  erection  of  a  $100,000  steel  plant  on  the  ground.  The 
site  is  on  the  Milwaukee  Railroad.  The  plant  will  be  of  the 
familiar  type  of  steel  rolling  mill  and  will  be  built  soon.  The 
factory  will  be  equipped  with  electric  furnaces. 

COLORADO  POWER  LINES 

Julesburg,  Colo.,  will  supply  power  from  its  municipal 
plant  to  Sedgwick,  which  wll  build  a  15-mile  transmission 
line  from  the  outskirts  of  Julesburg,  and  the  distribution  lines 
in  Sedgwick.  The  construction  will  be  done  by  the  Henning- 
son  Engineering  Company  of  Omaha,  Neb. 

NEW  ELECTRIC  LIGHTING  PLANT 

A  new  electric  lighting  plant  has  just  been  contracted 
for  Lusk,  Wyoming.  The  installation  will  consist  of  two 
400  kw.  G-E-  generators.  The  new  plant,  is  required  by  the 
rapid  gro'wth  of  the  city  which  is  in  the  heart  of  the  new  oil 
district. 

WAR  DEPARTMENT  EMPLOYMENT  SERVICE 

The  following  is  an  extract  from  a  letter  sent  out  by 
the  War  Department  in  connection  with  the  finding  of  em¬ 
ployment  for  discharged  soldiers: 

All  over  the  United  States  the  War  Department  is  securing  the 
hearty  cooperation  of  all  the  welfare  services,  chambers  of  commerce,  labor 
unions,  employers'  associations,  and  many  national,  state,  and  civic  bodies, 
all  of  whom  are  at  liberty  to  use  the  machinery  of  the  U.  S.  Employment 
Service  towards  hooking  up  the  discharged  men  of  the  army  and  navy  with 
a  good  job. 

There  are  registered  with  us  at  our  main  office  in  Washington,  D.  C., 
the  names  of  a  number  of  honorably  discharged  officers  who  served  in 
France  and  elsewhere  and  who  have  applied  to  us  for  assistance  in  securing 
proper  employment  fitted  to  their  capacities.  On  this  list  are  a  number 
of  experts  and  technicians  of  all  kinds,  many  of  them  with  years  of  experi¬ 
ence.  All  of  them  have  handled  men  in  the  field  under  the  most  trying 
conditions  and  therefore  could  be  depended  upon  in  these  more  peaceful  days 
better  to  perforin  such  duties.  Practically  all  professions  and  trades  .ire 
included,  and  I  am  writing  to  ~sk  if  employers  in  your  branch  of  industry 
will  not  survey  their  own  field  in  order  to  ascertain  whether  or  not  they 
may  have  present  need  for  some  such  men  as  1  mention. 

A  word  by  mail  to  the  office  of  the  A.ssistant  Secretary 
of  War  will  result  in  a  selection  of  names  best  suited  for  the 
opportunity  in  hand,  taken  from  the  carefully  classified  files 
of  the  War  Department, 

CALIFORNIA  INDUSTRIES  AND  LAND  SHOW 

At  the  California  Industries  and  Land  Show,  to  be  held 
at  the  Exposition  Auditorium,  October  4  to  19,  under  the 
auspices  of  the  Home  Industry  League,  a  plan  simulating  a 
model  house,  with  drawing  rooms,  dens,  boudoirs,  dining  room 
and  the  most  modemly  equipped  kitchens,  will  be  utilized  for 
the  setting  of  the  fashion  reviews  planned  by  the  Fashion 
Committee. 

It  is  anticipated  that  the  exhibits  in  this  model  Califor-  j 
nia  home  will  run  the  gamut  of  household  equipment  from 
California  hams  to  original  and  artistic  furniture,  and  that 
the  latest  in  up-to-date  electrical  appliances  for  the  home  will 
be  prominent  among  the  model  features. 

The  model  house  is  to  occupy  one  end  of  the  Exposition 
Auditorium  and  will  cover  a  large  space.  It  promises  to  be 
one  of  the  great  attractions  of  the  exhibition. 

The  chairman  of  the  committee  in  charge  of  the  Cali¬ 
fornia  Industries  and  Land  Show  is  Frank  D.  Fagan,  .sales- 
manager  of  the  Edison  Lamp  Works,  Oakland. 
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ENGINEERS  AND  EMPLOYMENT  OF  EX-SOLDIERS 

To  aid  in  the  work  of  re-employment  for  discharged 
soldiers,  sailors  and  marines  the  engineering  societies  of  the 
United  States  have  organized  the  “Engineering  Council  and 
the  Engineering  Societies  Employment  Bureau.” 

The  Society  of  Engineers,  Society  of  Mechanical  Engi¬ 
neers,  Institute  of  Mining  and  Institute  of  Electrical  Engi¬ 
neers  have  all  volunteered  to  help. 

Captain  Wemple,  director  of  the  western  district  under 
Colonel  Arthur  Woods,  has  headquarters  at  809  Flood  Build¬ 
ing,  San  Francisco. 

TRADE  NOTES 

Lighting  Contract  — 

The  Stockton  division  of  the  Western  States  Gas  &  Elec¬ 
tric  Company  has  been  awarded  a  five-year  contract  for  the 
lighting  of  a  Stockton  suburb  with  twenty-six  600  candle- 
power  gas  filled  series  lamps. 

New  Business  — 

Pittsburgh  Piping  &  Equipment  Company  are  furnish¬ 
ing  the  piping  for  the  new  boiler  installation  of  the  Pacific 
Gas  &  Electric  Company  at  Station  A,  San  Francisco. 

The  Acme  Electric  Company  of  420  Union  street,  Seat¬ 
tle,  has  been  awarded  a  contract  for  wiring  in  the  four-story 
warehouse  of  the  American  Grocery  Company.  The  company 
has  just  completed  the  job  of  installing  15  motors  and  150 
lights  in  the  Pacific  Oil  Mills  Company  plant  on  Marginal 
Way. 

For  the  Electrical  Industry  — 

The  Trumbull  Electric  Manufacturing  Company  of  595 
Mission  street,  San  Francisco,  have  designed  a  small  watch 
fob  and  a  screw  driver  which  they  are  distributing  to  the 
trade. 

Business  Announcement  — 

Railway  and  Industrial  Engineers,  Incorporated,  of  25 
Broad  Street,  New  York  City,  has  associated  with  it  an  ex¬ 
perienced  and  competent  staff  of  experts  thoroughly  familiar 
>vith  domestic  and  foreigrn  methods  and  practices,  and  offers 
to  bankers,  corporations  and  others  its  services  in  a  repre¬ 
sentative,  advisory,  consulting  or  administrative  capacity. 

THE  PRICE  REVOLUTION 

The  following  extracts  are  from  the  paper  by  Irving 
Fisher,  Professor  of  Political  Economy,  Yale  University, 
which  was  read  before  the  Conference  of  Governors  and  May¬ 
ors  at  the  White  House,  March  3,  4  and  5,  1919: 

..  Stalled  Business  — 

At  the  present  time  there  is  a  marked  halt  in  production. 
Industry  is  slowing  down.  Unemployment  of  labor  increases. 
Some  industrial  concerns  are  failing  to  earn  profits,  and  oth¬ 
ers  are  suffering  the  dissipation  of  their  accrued  profits, 
because,  even  by  shutting  their  plants  down,  they  can  not 
save  certain  of  their  expenses  or  any  of  their  fixed  charges, 
'fhe  government's  revenues,  dependent  as  they  are  upon  the 
national  income,  may  fall  short  at  the  very  time  we  need  them 
most.  In  brief,  we  are  threatened  with  a  widespread  business 
depression  and  from  peculiar  causes,  for  the  unsound  condi¬ 
tions  usually  preceding  a  wnde-spread  business  depression  are 
absent. 

The  main  reason  why  business  is  not  going  ahead  better 
is  that  most  people  expect  prices  to  drop.  The  merchant  is 
selling,  but  not  buying.  The  manufacturer  holds  up  the  pur¬ 
chase  of  his  raw  materials.  People  quote  the  disparity  be¬ 
tween  present  prices  and  those  prevailing  “before  the  war,” 
and  decide  that  they  will  not  buy  much  until  present  prices 
get  down  to  “normal.”  This  g^eneral  conviction  that  prices 
are  sure  to  drop  is  putting  a  brake  upon  the  entire  machinery 
of  production  and  distribution.  Readjustment  waits  because 
we  keep  on  waiting  for  it.  We  have  waited  in  vain  for  over 
three  months.  It  is  interesting  to  observe  that  many  manu¬ 
facturers  think  that  prices  must  come  down,  including  the 


price  of  labor;  but  they  are  ready  to  demonstrate  to  you  that 
their  o^^'n  prices  can  not  come  down,  nor  can  they  pay  lower 
wages. 

The  General  Price  Level  — 

Now,  as  a  matter  of  fact,  when  we  investigate  almost 
any  individual  one  of  the  so-called  high  prices  for  industrial 
products  we  are  likely  to  find  that  individually  it  is  not  high; 
that  is,  it  is  not  high  relatively  to  the  rest.  Our  quarrel  is 
with  the  general  level  of  prices.  Variations  in  the  general 
price  level  may  be  compared  to  the  tides  of  the  sea,  while 
individual  prices  may  be  compared  to  waves.  Individual 
prices  may  vary  from  this  general  level  of  prices  for  specific 
reasons  peculiar  to  individual  industries,  just  as  the  height 
and  depth  of  waves  vary  from  the  general  level  established 
by  the  tide.  The  causes  controlling  the  general  price  level 
are  as  distinct  from  those  controlling  individual  prices  as  the 
causes  controlling  the  tides  are  distinct  from  those  controlling 
individual  waves. 

All  prices  have  risen,  but  some  have  risen  more,  some 
less,  than  the  average  for  particular  reasons  affecting  each 
industry'.  In  some  cases  an  improved  organization  of  both 
employers  and  employes  has  enabled  them  to  combine  against 
the  public  and  take  full  advantage  of  the  price  advance.  The 
war  brought  about  an  abnormal  demand  for  certain  products 
like  copper  and  steel,  and  they  advanced  faster  than  the 
average.  The  abnormal  demand  having  disappeared,  these 
prices  are  being  adjusted  downward.  In  some  cases,  as  in 
many  of  the  industries  making  building  materials,  the  war 
meant  a  great  slackening  in  demand,  and  an  enforced  curtail¬ 
ment  in  use  by  government  order.  In  such  instances  we  are 
likely  to  see  an  upward  swing  in  prices  as  the  suppressed 
demand  again  makes  itself  felt.  Today  we  are  witnessing 
throughout  the  country  price  readjustments,  up  and  down, 
but  the  general  price  level  has  shown  little  sign  of  falling,  as 
is  evidenced  by  price  index  numbers.  It  is  apparent  to  every 
thoughtful  observer  that  some  great  force  has  affected  all 
prices,*  creating  a  new  standard  to  which  they  are  all  con¬ 
forming. 

European  Prices  Have  Risen  More  than  Ours  — 

At  the  present  time  European  goods  are  not  “low 
priced”  (however  little  the  money  wages  the  European  labor 
will  buy).  Prices  in  Europe  since  the  war  began  have  risen 
more  than  they  have  in  the  United  States.  The  price  rise 
has  been  less  the  farther  from  the  seat  of  hostilities.  It  was 
least  in  Australia  and  New  Zealand.  It  was  next  least  in 
the  United  States,  Canada,  and  Japan.  Then  came  neutral 
Europe;  then  our  present  allies;  and  finally  Germany  and 
Russia.  Gold  tends  usually  to  flow  from  high-priced  coun¬ 
tries  to  low-priced  countries,  so  that  until  “inflated”  European 
prices  fall  gold  is  not  likely  to  flow  thither.  Prices  are  no 
more  likely  to  fall  there  than  here. 

Go  Ahead  on  the  New  Price  Level  — 

The  fundamental  practical  question  confronting  business 
men  is  whether  th'e  general  level  of  prices  is  going  to  fall. 
In  my  opinion,  it  is  not  going  to  fall  much,  if  at  all.  We  are 
on  a  permanently  higher  price  level,  and  the  sooner  the  busi¬ 
ness  men  of  the  country  take  this  view  and  adjust  themselves 
to  it,  the  sooner  will  they  save  themselves  and  the  nation  from 
the  misfortune  which  wll  come  if  w’e  persist  in  our  present 
false  hope. 

Business  men  should  face  the  facts.  To  talk  reverently 
of  1913-14  prices  is  to  speak  a  dead  language  today.  The 
buyers  of  the  country,  since  the  armistice,  have  made  an  un¬ 
exampled  attack  on  prices  through  their  waiting  attitude,  and 
yet  price  recessions  have  been  insignificant.  The  reason  is 
that  we  are  on  a  new  price-level,  which  will  be  found  a  stub¬ 
born  reality.  Business  men  are  going  to  find  out  that  the 
clever  man  is  not  the  man  who  waits,  but  the  one  who  finds 
out  the  new  price  facts  and  acts  accordingly. 
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LATEST  IN  EVERYTHING  ELECTRICAL  | 


(New  and  improved  devices  presented  in  this  industrial  review  include  an  ampere  meter  for 
use  in  the  operation  of  storage  battery  trucks,  tractors,  etc.;  a  renewable  fuse  with  special 
safety  features;  a  vacuum  cleaner  with  numerous  improvements;  an  electric  warming  pad,  a 
bar  bender  with  easy  adjustment,  and  a  new  type  of  engine. — The  Editor.) 


NEW  MODEL  VACUUM  CLEANER 
After  extensive  experiments  with  various  types  of  bris¬ 
tle  brush  for  vacuum  cleaners,  the  Clements  Manufacturing 
Company  of  Chicago  has  reverted  to  the  carpet  sweeper 
brush,  which  is  found  to  be  the  most  efficient  for  picking  up 
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loose  lint,  thread  and  hair.  The  brush  in  question  is  revolved 
by  friction  off  the  front  rollers,  tension  spring  holding  the 
brush  in  contact  with  the  rollers  at  all  times. 

Features  of  the  new  model  machine  are  an  improvement 
in  the  method  of  raising  and  lowering  the  nozzle  for  use  on 
long  or  short  nap  carpets,  and  a  device  which  enables  the 
handle  to  be  held  rigid  in  any  desired  position.  This  latter  is 
a  particularly  desirable  feature  in  cleaning  stairs. 


FERRULE  AND  KNIFE-BLADE  FUSES 
A  renewable  fuse,  manufactured  by  the  Pierce  Fuse 
Corporation  of  Buffalo,  N.  Y.,  has  features  which  make  it 
especially  .safe,  and  greatly  facilitate  refilling  and  renewal. 

One  end  of  the  fuselink  is  slotted  at  the  end,  and  the 
other  is  slotted  at  the  side,  thus  making  it  convenient  for 
inserting  in  position,  it  being  only  necessary  to  loosen  the 
two  screws  which,  when  tightened,  hold  the  fuse  in  place.  To 
refill  the  Ferrule  type  fuse  unscrew  the  cap,  pull  it  apart, 
loosen  the  screws,  insert  the  new  fuse  link,  tighten  the  screws 
and  screw  on  the  cap.  To  refill  the  Knife-Blade  type,  simply 
pull  it  open,  loosen  screws,  insert  the  new  fuse  link,  tighten 
the  screws  and  close.  It  will  be  seen  that  -the  fus«  cannot  be 
inserted  in  the  clips  unless  it  is  fully  closed — a  fact  which 


makes  for  safety  in  handling.  The  Pierce  Fuse  can  be  re¬ 
moved  from  the  circuit,  renewed  and  returned  in  fifteen  sec¬ 
onds.  So  simple  is  the  operation  that  a  dime  or  a  screw¬ 
driver  is  the  only  tool  required.  There  are  no  loose  pieces  to 
contend  with. 

An  original  and  unique  venting  arrangement  is  provided 
to  take  care  of  the  gases  that  accumulate  when  a  fuse  is 
blown,  thus  minimizing  the  charring  of  the  fiber  or  the  freez¬ 
ing  tight  of  connections  on  heavy  shorts.  The  knife-blades 
are  always  rigid  and  in  perfect  alignment,  insuring  positive 
contact. 

Pierce  Fuses  are  made  for  250  and  600  volts,  ranging 
from  3  to  600  ampere  capacity. 

LOCOMOTIVE  TYPE  AMPERE  HOUR  METER 

The  experience  of  the  past  few  years  in  the  operation 
of  storage  battery  trucks,  tractors  and  battery  mine  locomo¬ 
tives  has  clearly  demonstrated  that  the  chief  problem  in  the 
operation  of  these  devices  is  the  problem  of  the  storage  bat¬ 
tery.  Accordingly,  the  ampere  hour  meter,  which  is  the  only 
device  that  automatically  gives  a  true  indication  of  the  state 
of  charge  of  the  storage  battery  at  all  times  and  automat¬ 
ically  terminates  the  charge  at  the  proper  time,  is  of  special 
importance  in  this  connection.  A  new  Locomotive  Type  Am¬ 
pere  Hour  Meter  has  ju.st  been  designed  by  Sangamo  Electric 
Company  of  Springfield,  Ill.,  in  order -to  meet  the  severe 
requirements  as  to  overload  and  vibration  experienced  in  this 
particular  service. 

The  Ampere  Hour  Meter  when  installed  permanently  in 
the  storage  battery  circuit  on  the  truck,  tractor  or  locomotive, 
registers  every  ampere  hour  which  the  battery  discharges  in 
driving  the  vehicle,  and  since  the  total  battery  capacity  is 
indicated  by  the  red  “Empty”  hand  on  the  meter,  the  black 
hand  indicates  the  remaining  capacity  left  in  the  battery. 
The  operator  then  knows  at  all  times  how  much  farther  he 
can  run  the  truck.  When  the  battery  is  later  put  on  charge 


•the  ampere  hour  meter  regi.sters  as  the  charge  proceeds,  op¬ 
erating  in  a  direction  reverse  from  that  of  discharge.  When 
the  battery  has  been  fully  charged  the  meter  will  register 
zero  and  make  contact  within  the  meter,  which  trips  a  circuit 
breaker  in  the  charging  circuit. 
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No  battery  is  100%  efficient.  More  charge  must  be 
given  than  was  taken  out  on  the  previous  discharge,  so  there 
must  be  a  certain  amount  of  excess  charge  each  time  the  bat¬ 
tery  is  charged.  This  feature  is  automatically  provided  for  in 
the  Locomotive  Type  Ampere  Hour  Meter  by  means  of  a 
variable  resistor  device  which  causes  the  meter  to  run  slower 
by  any  desired  percentage  on  charge  than  on  discharge  for 
equal  current  flow.  This  automatically  provides  that  the  bat¬ 
tery  will  be  given  any  desired  percentage  of  overcharge,  for 
by  the  time  the  meter  indicating  hand  gets  back  to  the  full 
charge  position,  all  of  the  previous  discharge  plus  a  certain 
percentage  overcharge  (depending  upon  the  setting  of  the 
variable  resistor  element)  will  have  been  put  back  into  the 
storage  battery.  This  feature  is  entirely  automatic,  and  once 
the  resistor  has  been  set  at  the  desired  percentage  of  over¬ 
charge,  no  further  attention  need  be  given  the  device. 

This  meter,  to  meet  the  severe  requirements  of  mine 
locomotive  and  industrial  truck  service,  embodies  several  dis¬ 
tinct  improvements  over  previous  Sangamo  Ampere  Hour 
meters: 

It  will  carry  300%  load  continuously  and  600%  load 
for  3  minute  periods  without  undue  heating  of  any  parts,  and 
it  is  made  dust  and  moisture  proof  by  means  of  improving 
binding  posts,  terminals  and  soft  rubber  gasket  in  case. 

Special  treatment  is  given  to  both  the  armature  disc 
and  armature  box  interior,  which  has  reduced  the  formation 
of  mercury  dross  to  about  one-fourth  of  that  formerly  ex¬ 
perienced.  This  will  probably  improve  the  meter  operation 
very  greatly  and  eliminate  trouble  due  to  meters  being  slow 
on  account  of  dross. 

Lock  washers  throughout  and  special  rugged  construc¬ 
tion  combined  with  mercury  flotation  of  the  rotating  element, 
make  the  locomotive  type  meter  immune  from  vibration  and 
loads. 


AN  ELECTRIC  PAD 

Some  of  the  objections  to  the  idea  of  an  electric  warm¬ 
ing  pad  have  been  the  possibilities  of  short  circuiting  in  the 
thermostat,  the  relation  of  the  temperature  of  the  thermostat 
to  that  of  the  pad,  and  the  question  of  durability. 

An  electric  pad  manufactured  by  the  Goodwill  Electric 
Company  of  57  East  Van  Buran  St.,  Chicago,  Ill.,  has  an 
adjustable  thermostat  with  windings  which  are  a  continuation 
of  the  same  resistance  wires  that  heat  the  pad,  with  the  result 
that  pad  and  thermostat  run  at  exactly  the  same  tempera¬ 
ture. 

In  the  thermostat  box  are  seventeen  flbre  washers,  in¬ 
suring  perfect  insulation.  The  contact  points  are  of  pure 
platinum,  and  there  is  no  arc  across  them.  The  complete 


thermostat  is  sealed  in  its  metal  box,  protected  from  dirt  or 
corrosion,  and  controlled  from  without  through  a  semi-circu¬ 
lar  slot. 

The  pad  itself  is  built  from  a  core  twenty  feet  long* 
wound  with  two  lines  of  insulated  resistance  wire.  These  are 
connected  in  parallel  and  are  continued  over  the  thermostat 
arms,  the  thermostat  itself  being  in  the  very  center  of  the 


pad.  Should  one  line  somehow  be  broken,  the  pad  will  op¬ 
erate  satisfactorily  on  the  remaining  one.  The  entire  core 
is  sewn  between  two  pieces  of  heavy  cotton  flannel  in  the 
form  of  a  helix.  The  result  is  a  ten-inch  circular  pad,  pli¬ 
able  and  capable  of  withstanding  the  roughest  treatment. 
Two  covers  and  twelve  feet  of  special  cord,  with  screw  and 
connection  plugs,  are  supplied  with  each  pad. 

The  standard  Goodwill  Pad  is  10  in.  in  diameter  and 
runs  on  100  to  125  volts.  A  smaller  type  has  recently  been 
developed  in  a  crescent  shape,  6  in.  long  and  2%  in.  wide. 
It  takes  45  volts  and  is  equipped  with  a  reducer  for  110  volt 
systems. 


AN  ADJUSTABLE  BUS  BAR  BENDER 
A  universal  bending  machine,  with  a  capacity  of  up  to 
2  ft.  by  %  in.  copper  bars,  has  been  developed  by  the  Gen¬ 
eral  Devices  &  Fittings  Company  of  Chicago,  Ill.  One  ad- 


This  machine  can  be 
adjusted  to  bend 
bars  of  various  sizes. 


justment  only  is  necessary,  and  that  is  setting  the  nose  plate 
to  the  ^thickness  of  bar  being  used,  after  which  any  number 
of  duplicate  bends  can  be  made  with  great  speed. 

The  machine  will  bend  %  in.  U,  or  offset  without  dis¬ 
figuring  the  copper  in  any  way.  This  can  be  done  in  place 
on  a  long  bar,  and  is  a  valuable  feature  in  cabinet  box  work. 
Spring  back  adjustment  is  provided  so  •  that  true  90*  bend 
is  effected. 

The  machine  can  be  bolted  to  the  work  bench  or  carried 
around  and  set  up  by  means  of  a  couple  of  clamps.  It  is 
operated  from  either  side  as  found  desirable,  by  using  the 
wrench  handle  on  the  square  boss  supplied  on  both  ends  of 
the  bending  trunnion. 

NEW  TYPE  OF  ENGINE 

A  new  type  of  Uniflow  Poppet  Valve  Engine  is  an¬ 
nounced  by  the  Nordberg  Manufacturing  Company  of  Mil¬ 
waukee.  It  is  built  in  sizes  ranging  from  200  to  2000  h.p.  for 
any  available  steam  pressure,  any  available  superheat,  any 
available  vacuum  and  any  available  back  pressure. 

Of  special  interest  is  the  fact  that  the  engine  can  be 
changed  from  condensing  to  non-condensing  operation  on  the 
reverse,  while  running. 

FUSE  AND  CIRCUIT  TESTER 

The  Universal  Fuse  and  Circuit  Tester  is  a  device  for 
the  testing  of  all  alternating  or  direct  current  circuits  from 
110  to  600  volts.  It  is  used  for  locating  open  or  short  circuits, 
grounds,  blown  fuses,  or  any  other  trouble  occurring  in  light¬ 
ing  or  power  lines  or  apparatus.  The  complete  tester  weighs 
8  oz.  and  measures  3  in.  long,  2  in.  wide  and  1  in.  deep — a 
convenient  size  for  inspectors,  trouble  men,  metermen  and 
linemen  of  light  and  power  companies  to  carry  in  the  pocket. 

It  is  manufactured  by  the  Electric  Tester  Company  of 
1204  E.  Taylor  street,  Portland,  Oregon. 
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Books  and  Bulletins 


Liquid  Fuels  for  Internal  Combustion  Engines 

by  Harold  Moore,  M.  So.  Tech.,  F.  C.  S.  Size  6^  by  8^  in.,  200  ' 
pp. :  published  by  D.  Van  Nostrand  Company,  26  Park  Place, 

New  York,  and  for  sale  by  the  Technical  Publishing  Company, 

San  Francisco.  Price  $6.00. 

Hitherto  most  investigations  of  liquid  fuels  have  been 
principally  concerned  with  their  u.se  for  external  combustion; 
engine  development  during  the  last  few  years,  however,  has 
made  their  use  for  internal  combustion  the  more  important. 
This  treatise,  which  aims  to  be  a  practical  manual  for  engi¬ 
neers  and  chemists,  explains  concisely  the  chemical  differences 
existing  among  liquid  fuels,  and  their  applications  to  various 
types  of  engines.  The  book  is  in  three  parts,  is  illustrated 
with  a  number  of  diagrams,  and  has  an  appendix  tabulating 
the  calorific  properties  of  various  fuels,  and  a  glossary  of 
trade  names  for  petroleum  products. 


Mines,  Victoria.  The  conclusions  are  that  ore,  power  and 
charcoal  are  available,  but  that  the  present  cost  of  power  is 
more  than  the  industry  can  bear.  A  new  process,  however,  is 
being  investigated  and  is  expected  to  surmount  this  difficulty. 
Interesting  details  are  given  regarding  plants  in  Sweden,  and 
at  Bay  Point  and  Heroult  in  California.  Among  the  appen¬ 
dices  is  a  report  on  Electric  Pig  Iron  by  Beckman  &  Linden 
Engineering  Corporation,  of  San  Francisco,  who  also  supplied 
most  of  the  information  that  appears  in  the  report. 

Bureau  of  Mines 

Technical  Paper  214  of  the  Bureau  of  Mines  is  by  E.  W. 
Dean,  and  is  entitled  “Motor  Gasoline  Properties,  Laboratory 
Methods  of  Testing,  and  Practical  Specifications.” 

The  Bureau  of  Mines  also  issues,  as  Bulletin  144,  the 
report  of  a  joint  committee  appointed  from  the  Bureau  of 
Mines  and  the  United  States  Geological  Survey  by  the  Sec¬ 
retary  of  the  Interior,  to  study  the  gold  situation. 

A  complete  report  of  research  work  on  war  gases  is 
published  by  the  Bureau  of  Mines  under  the  title  “War  Gas 
Investigations.”  The  report  is  the  work  of  Van  H.  Manning. 


Electromagnetic  Theory  of  the  Telephone  Receiver 

This  paper,  published  as  Bulletin  No.  17  of  the  Elec¬ 
trical  Engineering  Department  of  the  Massachusetts  Insti¬ 
tute  of  Technology,  Research  Division,  is  the  work  of  A.  E. 
Kenelly  and  H.  Nukiyama,  and  was  presented  at  a  meeting 
of  the  American  Institute  of  Electrical  Engineers  in  March 
of  this  year. 

From  the  pen  of  A.  Kenelly,  who  is  Professor  of  Elec¬ 
trical  Engineering  at  Harv’ard,  and  Director  of  Electrical  Re¬ 
search  at  the  Massachusetts  Institute  of  Technology,  come 
two  other  papers  of  interest — “Transmission-Line  Computa¬ 
tions”  and  “A  New  Geometrical  Model  for  the  Orthogonal 
Projection  of  the  Cosines  and  Sines  of  Complex  Angles.” 

Screw  Threads 

This  publication  is  a  complete  and  useful  bibliography 
of  available  material  on  the  various  forms  and  systems  of 
screw  threads,  including  reports  of  professional  men  relating 
to  their  actual  experience  along  these  lines.  It  was  prepared 
at  the  request  of  the  U.  S.  Screw  Thread  Commission  by 
Henry  E.  Haperkom,  Librarian  of  the  Engineer  School  Li¬ 
brary  of  the  U.  S.  Army,  and  is  arranged  in  convenient  alpha¬ 
betical  form  for  easy  reference.  Copies  may  be  obtained  free 
of  charge  from  the  Bureau  of  Standards,  Washington,  D.  C., 
or  from  the  Engineer  School  Library,  W'ashington  Barracks, 
D.  C. 

Fireman’s  Fund  Register 

An  extremely  useful  compilation  of  data  pertaining  to 
shipping  appears  under  the  title  “Fireman’s  Fund  Reg^ister,” 
issued  annually  in  San  Francisco  by  the  Fireman’s  Fund 
Insurance  Company.  In  addition  to  a  complete  list  of  vessels 
owned  on  the  United  States  Pacific  Coast  —  with  tonnage, 
dimensions,  owner,  place  of  building  and  so  forth  —  this  sur¬ 
vey  includes  a  valuable  summary  of  nautical  information — 
towage  and  portage  rates  in  various  Pacific  Coast  harbors, 
lists  of  dry  docks  and  marine  railways,  storm  warnings,  rules 
of  the  road  at  sea,  distress  signals,  coast  guard  stations  and 
a  quantity  of  other  useful  information. 

The  “Twenty  Year  Club” 

The  Ward  Leonard  Electric '  Company  of  Mt.  Vernon, 
N.  Y.,  has  a  “20-Year  Club”  for  all  who  have  completed 
twenty  years  or  more  service  with  the  company.  A  folder 
containing  photographs  of  the  members  and  the  company 
founders  has  recently  been  issued. 

Electric  Smelting  of  Iron  Ores 

“The  Commercial  Feasibility  of  the  Electric  Smelting  of 
Iron  Ores  in  British  Columbia,”  by  Alfred  Stansfield,  is  the 
subject  of  Bulletin  No.  2,  1919,  from  the  B.  C.  Department  of 


Bureau  of  Standards 

“Electrical  Characteristics  and  Testing  of  Dry  Cells”  is 
the  title  of  Circular  No.  79  issued  by  the  Bureau  of  Standards. 

Technical  Literature 

A  brief  catalog  is  issued  of  the  Franklin  and  MacNutt 
and  the  Franklin  and  E.sty  engineering  books  published  by 
Franklin  &  Charles  of  Bethlehem,  Pa. 

The  D.  Van  Nostrand  Company  of  New  York  has  sent 
out  its  March-April  record  of  scientific  literature. 

The  Underwriters  Laboratories  have  printed  their  April, 
1919,  lists  of  Appliances  Inspected  for  Accident  Hazard  and 
Inspected  Automobile  Appliances.  These  lists  are  revised 
semi-annually. 

Lighting  Fixtures 

A  singularly  artistic  and  attractive  catalog- has  been 
sent  out  by  the  Wagner- Woodruff  Company  of  Los  Angeles, 
to  describe  the  Briterlite  Units.  It  is  printed  on  heavy  cream 
paper,  with  illustrations  in  sepia  tone,  and  has  a  thick  dark 
brown  paper  cover  with  gold  lettering. 

Elliott-Fisher  Magazine,  N.  E.  L.  A.  Edition 

The  May,  1919,  issue  of  the  Elliott-Fisher  Magazine  is  a 
special  edition  for  the  National  Electric  Light  Association’s 
Atlantic  City  Convention.  Inside  an  attractive  front  cover, 
picturing  the  beach  at  Atlantic  City,  comes  a  full  and  inter¬ 
esting  account  of  the  billing  systems  of  several  electrical 
companies,  with  numerous  effective  illustrations  and  dia¬ 
grams. 

Miscellaneous 

The  Sprague  Electric  Works  of  the  General  Electric 
Company  have  sent  out  a  well  illustrated  booklet  describing 
the  Sprague  Adjustable  Loop  System. 

A  folder  concerning  the  Johnson  Electric  Buffer  issued 
by  the  U.  S.  Electrical  Manufacturing  Company  of  Los  An¬ 
geles,  California. 

From  the  Pacific  Gas  &  Electric  Company,  San  Fran¬ 
cisco,  comes  an  effective  illustrated  folder  on  Gas  and  Its 
Uses. 

The  Cutler-Hammer  Manufacturing  Company  of  Mil¬ 
waukee,  Wis.,  has  issued  a  well  desigfned  two-color  booklet 
of  sixteen  pages  containing  reproductions  of  helps  in  mer¬ 
chandising  electrical  appliances.  From  the  same  company 
comes  a  small  illustrated  folder  concerning  electric  .solder¬ 
ing  irons. 

Remco  Redwood  Pipe  is  described  and  prices  and  details 
of  types  available  given  in  a  recent  well  illustrated  catalog 
issued  by  the  Redwood  Manufacturers’  Company  of  San 
Francisco. 
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I  NEW  ELECTRICAL  DEVELOPMENTS  | 


(Hydroelectric  developments  and  important  new  city  structures  characterize  the  activities  of  the 
Northwest  for  the  past  two  weeks.  The  Pacific  Central  District  records  new  bond  issues  and 
extensive  irrigation  projects,  while  from  the  Southwest  and  Inter-mountain  District  comes 
information  on  city  improvements  and  important  financial  transactions. — The  Editor.) 


THE  PACIFIC  NORTHWEST 

SEATTLE,  WASH.— The  Everready  Electric 
has  been  incorporated  for  $30,000  by  A.  H. 
Campbell  and  others. 

SEIATTLE,  WASH. — The  Angeles  Aircraft  Cor¬ 
poration  has  been  incorporated  for  $200,000  by 
F,  Angeles,  Chas.  P.  Allen  and  A.  E.  Lowe. 

TACOMA,  WASH. — A  special  election  to  au¬ 
thorise  the  purchase  of  the  Lake  Cushman  power 
site,  and  the  issuing  of  $300,000  in  bonds  for 
construction  has  been  announced  by  the  city 
council. 

CASHMERE,  WASH. — A  resolution  has  been 
passed  ordering  the  improvement  of  streets  by 
building  concrete  or  cement  sidewalks,  four  feet 
wide,  and  curbing  with  concrete  or  cement,  both 
sides ;  also  building  a  system  of  street  lighting, 
both  sides. 

SEATTLE,  WASH. — The  Lake  Burien  cars 
will  run  on  the  elevated  railway  and  on  into  the 
city,  the  council  having  ordered  condemnation 
proceedings  started  which  will  relocate  the  North 
terminus  of  the  Lake  Burien  electric  line. 

.SOUTH  BEND.  WASH,— The  city  council  has 
ordered  the  Willai)a  Electric  Company  to  start 
at  once  on  repairs  and  improvements  on  that  ^ 
Itortion  of  the  streets  occupied  by  its  car  tracks. 
This  calls  for  a  considerable  amount  of  paving. 

BEIND,  ORE. — Work  on  the  long-deferred  Sut- 
tles  Lake  irrigation  project  in  Jefferson  county 
is  to  be  started  at  once,  and  construction  ma¬ 
chinery  is  already  on  the  way  to  the  lake.  Fif¬ 
teen  thousand  acres  of  land  are  included  in  the 
project. 

PENDLETON,  ORE. — In  order  that  there  may 
be  no  further  delay  in  the  initiation  of  the 
McKay  project  in  this  county,  it  is  probable  it 
will  be  included  in  the  Senate  $60,000,000  irri¬ 
gation  bill.  E.  P.  Dodd,  of  Hermiston,  has 
gone  to  Washington  to  work  to  this  end. 

ROSEBURG,  ORE.— William  Polman  of  Baker, 
Ore.,  owner  of  the  local  light  and  water  plant, 
was  here  recently  inspecting  the  property  with 
a  view  to  making  improvements.  Pumping  and 
ix>wer  plant  on  the  North  Umpqua  will  be  im¬ 
proved  and  the  entire  system  put  in  shape. 

OROVILLE,  WASH.— D.  J.  Broderick,  engi¬ 
neer  in  charge  of  the  proposed  dam  construction 
at  the  falls  of  the  Similkameen  to  be  constructed 
for  the  Okanogan  Power  Company,  is  now  in 
camp  at  the  falls,  assembling  materials  and 
laying  out  plans  to  push  work  as  sorn  as  pos¬ 
sible. 

PROSSER,  WASH.  —  Farmers  are  arrayed 
against  each  other  in  the  litigation  now  being 
tried  in  the  courts  of  Benton  county  to  deter¬ 
mine  the  fate  of  the  $18,260,000  Horse  Heaven 
project,  which  has  been  discussed  for  fifteen 
years  and  now  seems  nearer  a  realization  than 
ever  before. 

SEATTLE,  WASH. — Removal  of  the  street 
railway  offices  from  the  building  of  the  Puget 
Sound  Traction,  Light  &  Power  Company  at 
Seventh  and  Olive  streets,  Seattle,  to  the  county- 
city  building  has  taken  place.  The  entire  west 
wing  of  the  fifth  floor  has  been  fitted  up  for 
the  punmse. 

BELLINGHAM,  WASH.— E.  F.  Wiilams,  en¬ 
gineer  of  Seattle,  will  investigate  the  feasibility 
of  a  plan  to  divert  the  South  Fork  of  the  Nook- 
sack  river  into  the  Skagit  river  with  the  idea 
of  installing  a  iwwer  plant  of  about  14,000  kil¬ 
owatts  capacity.  He  is  the  owner  of  the  water 
rights  on  the  South  Fork. 

KLAMATH  F'ALLS,  ORE. — A  new  pumping 
irrigation  system,  by  which  water  will  be  taken 
from  Lake  Ewauna,  a  short  distance  south  of 


this  city,  and  placed  on  3200  acres  of  fertile 
land  belonging  to  H.  H.  Van  Valkeuburg,  R.  V. 
Ess,  H.  A.  Talbot,  B.  E  Kerns,  W.  C.  Ezell  and 
E.  H.  Hawkins,  is  now  nearly  completed. 

SEATTLE,  WASH.— Supt.  J.  D.  Ross  of  the 
lighting  department  is  making  preparations  to 
enlarge  the  Lake  Union  steam  plant  of  the  city 
lighting  department  on  the  theory  that  the  city 
council  will  vote  $1,000,000  in  utility  bonds  to 
finance  the  purchase  and  construction  of  an 
additional  unit  of  14,000  kilowatts  capacity. 

CALDWELL,  IDA.  —  Preliminary  steps  have 
been  taken  toward  organization  and  drainage 
of  that  section  of  the  city^  of  Caidwell  and  a 
ixjrtion  of  the  Pioneer  irrigation  district  which 
lies  between  the  city  limits  and  a  bluff  north 
ot  the  city.  J.  B.  Bond,  director  of  reclama¬ 
tion,  was  in  Caldwell  recently  going  over  the 
ground  with  local  men  with  a  view  to  immedi¬ 
ate  organization  of  a  local  drainage  district  to 
cover  that  area. 

TOLEDO,  ORE. — The  FHsher-Storey  sawmill, 
destroyed  in  a  recent  Are  at  this  place,  is  to  be 
rebuilt  on  a  much  larger  scale,  su;cording  to 
J.  O.  Storey  of  Tacoma.  It  will  be  motor-driven. 
ix>wer  being  sui>plied  by  a  plant  built  at  the 
mill.  The  plant  will  be  largely  of  concrete 
construction  of  sufficient  capacity  to  supply 
power  to  Newport,  Yaquina,  Toledo,  and  per¬ 
haps  some  smaller  mills  in  the  vicinity  of  To¬ 
ledo.  The  cost  will  be  about  $160,000. 

PETERSBURG,  ALASKA.  —  Citizens  are  or¬ 
ganizing  a  company  to  install  a  hydroelectric 
lower  plant  on  Five  Mile  Creek  and  deliver 
power  to  the  city.  The  city  council  is  to  con¬ 
stitute  the  majority  of  the  board  of  directors, 
and  the  company  is  to  issue  bonds  for  $40,000, 
the  estimated  cost  of  the  first  unit  of  the  plant, 
the  bonds  to  be  taken  up  by  the  city,  which  will 
become  the  owner  of  the  enterprise.  Captain 
H.  P.  Crowther  of  Juneau  is  doing  the  engineer¬ 
ing  work. 

KLAMATH  FALLS,  ORE— News  that  Klam¬ 
ath  County  irrigation  projects  appropriations  of 
$2,700,000  are  included  in  the  Appropriation  Bill 
to  complete  irrigation  projects,  as  recommended 
by  Siecretary  Lane  and  favorably  reported  by 
the  State  Irrigation  Committee,  has  been  re¬ 
ceived  here.  Reclamation  officials  indicated  that 
should  this  amount  be  secured  it  might  be  suffi¬ 
cient  to  complete  the  watering  of  146,000  acres 
in  the  Klamath  project,  of  which  46,000  acres 
are  now  under  irrigation. 

KELSO.  WASH.— The  North  Coast  Power 
Company  has  contracted  with  N.  A.  Strand  of 
this  city  to  build  a  brick  sub-station  at  the  rear 
of  its  office  building  in  this  city,  large  enough 
to  house  three  large  20  kilowatt  transformers, 
which  will  be  moved  here  from  Winlock.  The 
transformers  now  in  use  here  will  be  moved  to 
the  Kalama  River  plant.  The  company  is  re¬ 
building  the  line  from  Kelso  to  Kalama  to  carry 
a  load  of  66,000  volts.  These  improvements  in¬ 
volve  an  expenditure  of  close  to  $40,000. 

BEND,  ORE. — Preliminary  engineering  work 
for  the  construction  of  an  1800  horsepower  plant 
on  the  Tumalo  at  the  Columbia  Southern  ditch 
has  been  started  by  the  Bend  Water,  Light  A 
Power  Company,  following  the  return  of  Man¬ 
ager  T,  H.  Foley  from  Salem.  The  estimated 
cost  is  $126,000.  Power  development  on  the  Tu¬ 
malo  was  made  necessary  when  plans  for  build¬ 
ing  a  6000  horsepower  plant  at  Lava  F'alls  were 
canceled  by  the  tying  up  of  all  Deschutes  water- 
rights  for  irrigation. 

YAKIMA,  WASH. — The  sundry  civil  appro¬ 
priation  bill  recently  reported  to  the  house  of 


representatives  carries  the  following  northwest¬ 
ern  items:  Continuing  work  on  the  Yakima 
irrigation  project.  $363,000 ;  Okanogan  project, 
$326,000.  Improvement,  including  roads  and 
trails:  Mount  Rainier  national  paric,  $326,000. 
New  buildings:  McNeil  Island  penitentiary, 
$182,860.  Continuing  work  on  Alaska  railroads, 
$2,038,029.  Completing  public  building,  Cordova, 
$64,600.  Investigating  mineral  resources  of 
Alaska.  $76,000. 

THE  PACIFIC  CENTRAL  DISTRICT 

CORCORAN,  CAL. — An  election  will  be  held 
in  the  proposed  Corcoran  Irrigation  District  on 
July  17th  for  the  purpose  of  determining 
whether  or  not  the  district  shall  be  organized. 

PALO  ALTO,  CAL. — ^The  municipal  power 
plant  here  will  be  equipped  with  a  new  Diesel 
engine  and  a  generator  within  90  days,  as  a 
result  of  the  issue  of  $76,000  bonds  authorized. 

KING  CITY,  CAL.— A  well  to  irrigate  another 
unit  of  600  acres  is  being  sunk  by  the  Salinas 
Land  Company  on  the  table  land  next  to  the 
hills.  It  is  planned  to  have  it  in  operation  for 
next  season's  crop. 

MODFISTO,  CAL.— Directors  of  Waterford  ir¬ 
rigation  district  are  advertising  for  the  sale  of 
$206,000  bonds  to  be  sold  July  12th.  The  canal 
system  will  be  improved  and  water  rights  pur¬ 
chased  from  the  proceeds. 

REDDING,  .CAL. — The  Happy  Valley  irriga¬ 
tion  district  has  sold  $266,000  worth  of  6  per 
cent  bonds  in  San  Francisco  at  98.  The  dis¬ 
trict  is  bonded  for  $616,000,  as  $266,000  worth 
of  bonds  was  sold  six  months  ago. 

OROVILLE  CAL. — ^The  power  plant  that  is 
to  be  erected  by  the  Great  Western  Power  Com¬ 
pany  at  Caribou  near  Belden,  is  to  be  built  by 
the  Stone-Webster  Company  of  Boston,  the  com¬ 
pany  which  had  charge  of  the  construction  of 
the  Hog  Island  shipyards. 

MADERA,  CAL. — Petitioners  for  the  forma¬ 
tion  of  an  irrigation  district,  to  be  known  as 
Medano  Irrigation  District,  will  present  their 
petition  to  the  Irrigation'  Board  of  the  State  of 
California,  at  a  meeting  of  the  board  to  be 
held  in  San  Francisco  on  July  17th. 

QUINCY,  CAL. — The  Quincy  Water  Company 
and  the  Quincy  Water  Commission  have  agreed 
upon  the  construction  of  an  additional  reservoir 
of  260,000  gallons  capacity.  The  reservoir  will 
be  built  1^.1  Goodwin  Ravine,  immediately  south 
of  the  present  reservoir,  and  will  cost  approxi¬ 
mately  $2400. 

MAYFIELD,  CAL. — It  was  voted  unanimously 
on  the  second  resolution  to  call  an  election  of 
the  voters  for  the  imrpose  of  bonding  the  town 
for  the  following  sums!  Electrical  distributing 
system,  $20,000 ;  well,  pump  and  motor  for  water 
works,  $6,000 ;  water  mains  on  streets  to  be 
paved,  $6,000;  toUl,  $36,000. 

REDDING,  CAL.— The  Northern  California 
Power  Company  is  acquiring  land  along  Pit 
river  just  above  Henderson  in  the  Big  Bend, 
near  the  site  of  its  tunnel  now  being  dug  in 
connection  with  its  greatest  power  development. 
Agreements  filed  here  show  six  months’  options 
on  several  tracts,  the  purchase  price  to  be 
$21,600. 

SACRAMENTO.  CAL.— W.  L.  Kann,  a  Pitts¬ 
burgh  capitalist,  is  associated  with  a  number  of 
San  Joaquin  county  people  in  the  Farmington 
Land  and  Irrigation  Company.  Articles  of  in¬ 
corporation  were  filed  with  the  Secretary  of 
State.  The  capital  stock  is  $600,000.  The  com- 
imny  has  2000  acres  of  land,  and  will  provide 
an  Irrigation  system. 
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SACRAMENTO,  CAL. — A  resolution  permit' 
tins  the  Pacific  Gaa  A  Electric  Company  to 
abandon  its  service  on  Fifteenth,  between  K  and 
T  streets,  was  passed  by  the  City  Commission. 

It  carries  a  proviso  that  the  M  street  cars  must 
be  operated,  and  that  the  service  must  be  re¬ 
established  at  the  demand  of  the  city, 
STOCKTON,  CAL. — The  Oakdale  and  South 
San  Joaquin  Irrigation  districts  have  refused  to 
accept  the  proposition  of  the  Sierra  and  San 
Francisco  Power  Company  to  furnish  water  to 
the  districts  without  charge,  on  condition  that 
the  districts  lend  the  power  company  their  credit 
to  the  extent  of  $2,000,000  or  $3,000,000. 

NEVADA  CITY,  CAL.— The  Pacific  Gas  & 
EHectric  Company  has  started  a  large  improve¬ 
ment  job  on  Bear  River,  just  below  the  Narrow 
Gauge  railroad  bridge.  Preparations  are  being 
made  for  installing  a  large  concrete  settler, 
350  by  50  feet  in  size,  at  an  estimated  cost  of 
$60,000.  The  settler  will  be  at  the  intake  of 
the  canal  that  runs  through  Placer  county. 

SACRAMENTO,  CAL. — The  filtration  plant 
bond  election  for  $1,800,000  won  for  the  bonds 
by  a  majority  of  273  votes  above  the  necessary 
two-thirds.  Immediately  following  the  counting 
of  the  votes  it  was ,  announced  by  the  manage¬ 
ment  of  the  Sacramento  Savings  Bank  and  the 
Fort  Sutter  National  Bank  that  the  projected 
eighteen-story  business  block  would  be  built  im¬ 
mediately. 

SAN  FTIANCISCO,  CAL. — In  accordance  with 
a  resolution  adopted  by  the  board  of  directors 
)f  the  Pacific  Gas  &  Electric  Company,  author¬ 
izing  the  issuance  by  the  company  of  $3,500,000 
first  preferred  stock,  the  company  has  filed  with 
the  Railroad  Commission  an  application  for  an 
order  approving  the  issue.  According  to  the 
petition  the  stock  is  to  be  sold  at  a  price  that 
will  net  the  company  not  less  than  $85  a  share. 

TURLOCK,  CAL. — The  result  of  the  joint 
meeting  of  the  Turlock  and  Modesto  irrigation 
boards,  which  was  in  session  last  week,  was  the 
decision  of  the  members  of  the  two  boards  to 
go  ahead  with  the  preliminary  steps  toward  the 
beginning  of  the  Don  Pedro  storage  dam  project 
on  the  Tuolumne  river  above  Le  Grangre.  The 
engineers  of  the  two  districts  are  to  prepare 
plans  and  specifications  for  the  work,  with  esti¬ 
mates  of  costs,  which  will  be  submitted  to  the 
state  bond  commission. 

OAKDALE,  CAL. — ^The  secretary  of  interior 
and  forestry  service  has  overruled  the  protest 
made  by  the  granting  of  a  storage  permit  to 
the  Sierra  and  San  Francisco  Power  Company 
to  take  water  from  the  south  fork  of  the  Stan¬ 
islaus  river.  This  applies  only  to  fiood  water 
required  for  storage  puncioses,  and  does  not 
affect  the  water  supply  of  the  Oakdale  and 
South  San  Joaquin  irritration  districts.  The  de¬ 
rision  will  permit  the  power  company  to  pro¬ 
ceed  now  with  extensive  plans  for  storage  in 
the  mountains. 

OAKLAND,  CAL.  —  Permission  to  seil  the 
Oakland,  Antioch  and  Eastern  Railway,  the 
Oakland  and  Antioch  Railway  and  the  San  Ra¬ 
mon  Valley  Railroad  properties  to  a  corimration 
to  be  formed  to  carry  on  the  business  of  the 
three  lines  was  grante<^  by  the  State  Railroad 
Commission.  Authorization  is  given  the  new 
company  to  issue  stocks  and  bonds  necessary  to 
carry  out  the  reorganization  plan  proposed  to 
the  Commission.  It  is  stipulated  in  the  order, 
however,  that  there  are  to  be  bonds  not  in  ex¬ 
cess  of  $1,950,000  bearing  iilterest  at  not  more 
than  6  per  cent  a  year,  $1,330,000  of  6  per  cent 
preferred  stock  and  $4,000,000  common  stock. 

NEVADA  CITY,  CAL.— The  Marysville-Ne- 
vada  Water  A  Power  Company  has  decided  to 
locate  its  restraining  dam  near  Colgate,  instead 
of  at  Bullard’s  Bar,  as  originally  proposed.  The 
barrier  will  be  used  in  storage  of  debris  from 
hydraulic  mines  at  Brandy  City,  Scales,  Depot 
Hill,  Horse  Valley  and  other  once  famous  placer 
mining  camps.  It  is  understood  that  a  merger 
of  some  of  the  larger  proi)erties  is  contemplated, 
which  will  facilitate  large-scale  oi*erati«ns  and 


economical  storage  of  tailings.  The  water  se¬ 
cured  in  backing  up  the  river  will  be  used  for 
generation  of  electric  power,  and  afterwards  de¬ 
voted  to  irrigation  of  neighboring  agricultural 
land. 

ALAMEiDA,  CAL. — Sufficient  water  may  be 
secured  from  the  McCloud  river  project  to  sup¬ 
ply  the  needs  of  the  east  bay  cities  for  the  next 
100  years,  according  to  Alameda  City  Manager 
Charles  E.  Hewes,  chairman  of  the  east  bay 
water  investigating  committee,  just  returned 
with  engineers  of  the  commission  from  an  in¬ 
spection  trip  into  that  region.  Due  to  con¬ 
stantly  melting  snows  and  volcanic  formation  of 
the  McCloud  watershed,  springs  produce  an  av¬ 
erage  supply  of  650,000,000  gallons  daily,  the 
engineers  say.  No  serious  difficulties  would  con¬ 
front  the  engineers  in  bringing  water  the  250- 
mile  distance  from  McCloud  to  the  bay  cities, 
owing  to  the  sloping  contour  of  the  valley  which 
permits  a  concrete  ditch  the  entire  way.  Power 
for  pumping  the  supply  across  San  Pablo  bay 
could  be  generated  as  part  of  the  project  by 
using  mountain  streams  for  hydroelectric  en¬ 
ergy. 

THE  PACIFIC  SOUTHWEST 

GLENDALE,  CAL. — Bonds  have  been  voted 
for  the  improvement  of  the  city’s  water  system, 
and  for  the  purchase  of  electrical  equipment. 

LOS  ANGELES,  CAL.— The  Pacific  Electric 
Railway  will  erect  a  $50,000  sUtion  at  San 
Pedro,  which  will  be  a  combined  freight  and 
passenger  station. 

PHOENIX,  ARIZ. — The  Phoenix  Street  Rail¬ 
way  will  pave  tracks  on  all  paved  streets — make 
repairs  on  South  First  avenue  and  place  tracks 
on  the  Grand  avenue  line  in  condition  for  op¬ 
eration,  etc. 

LOS  ANGELEIS,  CAL. — A  i>ermit  for  the  con¬ 
struction  of  a  new  power  house  for  the  Pacific 
Electric  Railway  at  Los  Angeles  harbor  has 
been  grranted,  and  work  is  to  commence  at  once. 
The  cost  will  be  $12,000. 

SANTA  ANA,  CAL. — Abandonment  of  tracks 
on  Main  and  Maple  is  under  consideration  by 
the  Pacific  Electric  Railway,  which  contemplates 
operating  a  line  to  Orange  by  way  of  a  private 
right-of-way  in  the  east  part  of  town. 

LOS  ANGELEiS,  CAL. — Application  has  been 
filed  with  the  State  Water  Commission  by  James 
A.  Paschall  for  appropriation  of  waters  from  an 
unnamed  stream  in  Tulare  county.  The  diver¬ 
sion  works  consist  of  a  concrete  and  rock  dam, 
and  a  half-mile  pii>e  line. 

LOS  ANGELES.  CAL.— The  Southern  Califor- 
iiit  EMison  Company  has  filed  a  petition  with 
the  Railroad  Commission  asking  authority  to 
guarantee  $1,150,000  of  bonds  of  the  Shaver 
I.ake  Lumber  Company,  a  corporation  formed 
to  take  over  the  control  of  the  Fresno  Flume  and 
Lumber  Company  and  to  carry  out  the  terms  of 
a  contract  by  which  the  Eidison  Company  is  to 
scquire  the  properties  of  the  FVesno  company 
located  in  Fresno  county  and  required  by  the 
utility  to  carry  out  its  plans  for  power  devel¬ 
opment, 

THE  INTER-MOUNTAIN  DISTRICT 

MANTI,  UTAH. — Citizens  of  Manti  voted 
July  first  on  a  $20,000  bond  issue  for  a  new 
electric  light  and  power  plant. 

LUSK,  WYO. — The  installation  in  a  new  elec¬ 
tric  lighting  plant  contracted  for  this  city  will 
consist  of  two  400  kw.  G-E  generators. 

ROOSEVELT.  UTAH.— Half  a  dozen  cities 
and  towns  in  this  vicinity  will  be  supplied  with 
electric  light  and  power  from  a  plant  being  put 
in  by  the  Uintah  Power  A  Light  Company, 
which  company  has  engineers  at  work  locating 
the  site. 

DUBOIS.  IDA. — The  town  of  Dubois  has  closed 
a  contract  with  the  Ashton-St.  Anthony  Power 
Comitany  whereby  electric  service  is  to  be  deliv¬ 
ered  to  the  town  limits  and  the  town  is  to  take 
It  from  tlmt  iM»int  for  distribution  t«i  users.  A 


line  from  Hemer  to  Dubois  is  now  being  con¬ 
structed. 

SALT  LAKE  CITY,  UTAH.— Judge  Joshua 
Greenwood,  of  the  Public  Utilities  Commission, 
recently  visited  Beaver  City,  to  hear  a  report 
of  citizens  on  service  furnished  by  the  municipal 
plant  in  that  city.  The  citizens  are  asking  for 
better  service. 

SEDGWICK,  COLO. — Distribution  lines  and  a 
fifteen-mile  transmission  line  from  the  outskirts 
of  Julesburg,  Colo.,  will  be  constructed  here,  to 
carry  power  from  the  municipal  electric  plant  at 
Julesburg.  The  Hennington  Engineering  Com¬ 
pany  of  Omaha.  Nebraska,  is  in  charge  of  the 
construction  work. 

HEBEIR  CITY,  UTAH.^ — City  officials  may  find 
it  necessary  to  close  down  the  present  municipal 
plant  and  arrange  to  purchase  current  from  the 
Utah  Power  A  Light  Company.  The  present 
plant  is  in  poor  condition  and  considerable  re¬ 
building  will  have  to  be  done  if  it  is  again  put 
in  first  class  condition. 

SALT  LAKE  CITY,  UTAH.— Lafayette  Han- 
chett,  representing  the  Dixie  Power  Company, 
and  Manager  Woodhouse  of  the  same  com¬ 
pany,  are  conferring  with  the  Utah  State  Road 
Engineers  in  an  effort  to  work  out  plans  for 
joint  construction  of  a  power  line  and  roadway 
between  St.  George  and  Cedar  City. 

SALT  LAKE  CITY,  UTAH.— The  UUh  Light 
&  Traction  Company  has  filed  its  brief  of  125 
printed  pages  with  the  Public  Utilities  Commis¬ 
sion,  regarding  the  physical  valuation  of  the 
company’s  property,  hearing  on  which  was  had 
a  few  weeks  ago.  ’The  brief  was  prepared  by 
John  F.  MacLane,  the  comimny's  counsel. 

TWIN  FALLS,  IDA.— The  Farmers’  Mutual 
Light  A  Power  Company  has  now  been  organ¬ 
ized  in  this  city  with  the  election  of  temporary 
officers,  who  will  proceed  to  effect  a  permanent 
organization  at  once.  Headquarters  of  the  new 
company  will  undoubtedly  be  at  Buhl,  as  most 
of  the  capital  is  represented  in  that  city. 

DENVER,  COLO. —.The  Denver  Tramway 
Company,  in  protesting  against  the  restoration 
of  the  five-cent  fare,  made  a  statement  that  this 
reduction  in  their  income  would  necessitate  a 
curtailment  of  their  service  on  several  lines, 
dismissal  of  250  employes,  reduction  in  the  scale 
of  wages  and  a  number  of  other  cuts  in  service. 

BRIGHAM  CITY,  UTAH.— The  State  Public 
Utilities  Commission  has  just  granted  to  the 
Brigham  City  municipal  electric  light  and  power 
company  i>ermission  to  increase  its  rates  six- 
tenths  of  one  cent  per  kilowatt  hour  for  the 
first  100  hours  use  per  month  and  five-tenths  of 
one  cent  per  kilowatt  hour  for  all  in  excess  of 
100  hours  use  per  month. 

OGDEN,  UTAH. — Approval  of  the  Secretary 
of  Agriculture  of  the  United  States,  for  the 
erection  of  a  large  power  plant  o  i  the  Duchesne 
river  in  Utah  by  the  Great  Basin  Power  Com¬ 
pany  was  received  by  the  District  Forest  Engi¬ 
neer  June  7th.  Construction  work  on  the  plant, 
which  will  provide  8000  to  10,000  horsepower, 
will  be  started  immediately.  The  plant  when 
completed  will  supply  power  to  the  Duchesne 
valley  and  part  of  Salt  Lake  valley. 

BOISE.  IDA. — Permission  has  been  given  to 
the  Mackay  Light  A  P^wer  Company  to  extend 
its  transmission  line  to  Arco,  through  Lost  Val¬ 
ley,  by  the  Public  Utilities  Commission.  With 
a  certificate  of  convenience  and  necessity  in  its 
IK>s8ession  the  Mackay  company  will  be  able  to 
serve  an  additional  large  territory.  The  Ashton- 
St.  Anthony  Power  Company  has  been  seeking 
permission  to  enter  the  Lost  Valley  territory 
with  its  lines  and  the  town  of  Arco  has  con¬ 
sidered  voting  $60,000  in  bonds  for  a  municipal 
power  plant  to  furnish  power  and  light  to  Mud 
Lake.  However,  it  was  cited  by  the  Utilities 
Commission  that  it  would  be  impossible  for  the 
plant  to  deliver  a  return  on  the  investment  for 
Arco  people,  while  on  the  other  hand  the  pri¬ 
vately  owned  company,  with  the  large  territory 
at  its  disposal,  can  oi^rate  in  this  district  at 
a  profit. 
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CONES  DISCOVERED  UNDER  ONE’S 
SLEEPING  BAG  at  1  a.m.  may  be  small 
things  in  themselves,  but  they  are  far  from 
unimportant  in  the  scheme  of  the  universe. 
With  a  more  pleasant  significance  it  may  be 
said  that  the  items  here  presented,  though 
not  lengthy,  nor  in  most  cases  wjeighty,  are 
nevertheless  to  be  numbered  among  the 
things  of  life  worth  noting.  With  that 
thought  in  mind  they  have  been  rescued 
from  the  Editor’s  files  by  the  office  vacuum 
cleaner,  and  are  here  presented  for  your 
interest  and  edification. — The  Editor. 


CLEANER 


matters  electrical  by  means  of  such  courses  aS  that 
on  Practical  Electricity  now  running  through  the 
columns  of  the  Journal  of  Electricity. 

Running  the  universe  is  a  power  man's  job,  in  the 
opinion  of  little  five-year-old  Arthur  Rankin,  who 
lives  at  Lahontan,  Nevada.  His  uncle,  E.  E.  Hom- 
berger,  is  a  power  station  operator  employed  by  the 
Nevada  Valleys  Power  Company  at  that  place. 
Arthur  occasionally  visits  his  uncle  while  he  is  on 
duty  at  the  power  station.  His  uncle  has  explained 
and  shown  him  the  turbines,  governors  and  switch¬ 
board.  A  few  days  after  one  of  these  visits  the  little 
chap  was  asking  his  mother  a  series  of  questions. 
“Mother,  what  makes  the  wind  blow?  What  makes 
it  snow?  What  makes  it  rain?’’,  etc.  To  all  of  these 
questions  his  mother  replied  that  God  did.  TTie  boy 
thought  this  over  for  a  moment  and  then  looked  up 
at  her,  saying,  “Mother,  God  must  have  an  awfully 
big  switchboard.” 


If  electric  light  bills  were  itemized,  suggests  Chas. 
E.  Thompson  of  the  Toledo  Railways  and  Light  Com¬ 
pany,  this  is  what  the  family  might  receive: 

Total  lljjht  bill  for  your  home  a  month . . .  15.67 

Itemized  Statement 

Liirht  consumed  in  hunting  for  the  dime  that  your  son  lost  $  .34 

Light  consumed  in  the  parlor  on  the  ten  evenings  that 
Jim  Perkins  called  on  your  daughter,  Mary  (Mary  dis¬ 
likes  Jim)  . . — . . .  2.26 

Light  consumed  in  the  parlor  on  the  fifteen  evenings  that 
John  Moore  called  on  your  daughter,  Mary  (Mary  likes 
John)  . . . . - . — . 06 

Light  consumed  while  you  tried  to  figure  out  an  over¬ 
charge  of  fifteen  cents  on  last  month’s  light  bill -  .18 

Light  consumed  when  you  forgot  to  turn  off  the  light  in 

the  cellar  . . . 60 

Light  consumed  while  you  tried  to  repair  leak  in  water 

Light  consumed  while  plumber  (whom  you  were  finally 
forced  to  call  in)  told  about  his  war  experiences  and 
explained  how  he  would  repair  leak .  1.20 

Light  consumed  during  actual  work  of  repairing  leak . 10 

Light  consumed  while  eating,  bathing,  shaving,  house 

cleaning,  figuring  up  household  bills  and  accounts . 40 

Light  consumed  while  spending  a  quiet  evening  at  home 

with  your  family  . . . . . . . . 06 

Increased  car  fares  have  been  cleared  of  the  charge 
of  burdening  the  working  man,  and  the  electric  rail¬ 
way  companies  are  now  acclaimed  as  benefactors  of 
the  human  race  in  general  and  of  the  thrifty  work¬ 
man  in  particular — thus:  If  you  have  been  walking 
to  work  to  save  ten  cents  a  day  you  can  now  save 
twelve  cents.  This  brilliant  discovery  is  attributed, 
naturally,  to  an  Irishman. 

He  Found  Out,  as  may  be  judged  from  the  pictures 
below,  which  are  contributed  by  Emerson  Easterling 
of  Ashland,  Oregon,  from  the  fullness  of  his  experi¬ 
ence.  .  The  ultimate  fate  of  experimenters  of  the 
type  of  intelligence  written  upon  the  features  of  the 
victim  of  these  adventures  may  be  in  some  measure 
forestalled  by  an  adequate  education  of  the  public  in 


Speaking  of  Typographical  Errors,  the  following  in¬ 
formation  was  noted  and  clipped  from  a  recent  num¬ 
ber  of  Commerce  Reports: 

From  100,000  to  400,000  pounds  of  pig  iron  intestines  are  ex¬ 
torted  from  China  annually,  for  use  as  sausage  casings. 

Later  this  item  appeared  in  a  Pacific  Coast  magazine 
under  the  title  “What  Breed  of  Pigs?”,  but  it  read 
quite  smoothly  with  the  “iron”  omitted.  The  proof 
reader  had  evidently  seen  the  error  and  not  the  joke, 

ENGINEERS  OF  YESTERDAY— 13.  BERNOULLI 

(Series  compiled  by*  A.  L.  Jordan) 


If  a  water  main  has  a  flow  of  current  as  shown,  will 
the  gauge  at  the  constricted  portion  B  read  more  or 
less  than  the  one  at  A? 

Daniel  Bernoulli,  an  Italian-Swiss,  published  in  1738 
a  famous  work  on  hydrodynamics  in  which  he  stated 
that  pressure  decreases  as  velocity  increases.  The 
answer  is  then  that  B  reads  less  than  A.  Experiment 
shows  this  to  be  true  and  the  principle  is  the  basis 
of  the  Venturi  meter  invented  by  Clemens  Herschel 
in  1888.  The  water  supply  of  San  Francisco  is  meas¬ 
ured  by  this  kind  of  meter.  The  principle  also  ex¬ 
plains  the  curves  of  a  baseball  thrown  by  a  skillful 
pitcher. 

Bernoulli  was  appointed  professor  of  mathematics  at 
Petrograd  when  he  was  only  twenty-five,  studied  the 
inclination  of  the  planetary  orbits,  a  method  of  meas¬ 
uring  time  at  sea,  and  proposed  the  propulsion  of 
ships  by  water  ejected  from  the  stern. 
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